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Thred-years ago the Department of Education initiated a ^peci^l project on instruc- 
tion about sickle cell anemia. Later the project was expanded to include a wide 
range of genetic diseases and disorders that wr rrantjjarticular attention in a com- 
prehensive hecllth education curriculum. 

The need for instructior^about genetic conditions and birth defects was under- 
scored by the announcement, in the^summer of 1976, that a group of American 
scientists had successfully created an- artificial gene. This discovery' suggests that 
entirely new fofms of plant and animal life will be created in our lifetime — certainly 
in the lifetime of our children. It was the latest in a series of discoveries about 
genetics in the last two decades that have radically ch^ ^ged the thinking of pro- 
fessionals in the fields of science, medicine, and health. As a result of the "new 
genetics," a great deal of human suffering caused by genetic dis3ases and genet- 
ically related birth defects can nc ' be prevented or alleviated. Students in our 
schools need to know about thes« i.nportant medical and scientific adjjances; they 
need the kincf of access tc this infgrmation that our schools can provide. 

This resource book was developed both to inforiii educators about genety. con- 
ditions and buth defects and to assist them in introducing this vitally important 
aspect of hearth education into a compreWensive health education curriculum. 
It presents a wealth of information about human heredity, genetics, and the pre- 
vention and treatmerft of genetic disorders. It offers teachers the option of explor- 
ing this fascinating subject in detail or of teaching selected concepts. 

Here, ^or the first time, in a convenient, accessible form, is the infon^^tion that 
teachers will need in order to offer instruction about genetic conditions and birth 
defects. This publication des^rv^fs the attentiort^of all educators who are con- 
cerned about the nealth of present and future generations^ 
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Introduction 



How to Use This Guide . . 

Goal 1. To comprehend the ways in which living organisms are 
shaped both their heredity and their environment 

'\ 

Concept I. Heredity and environment interact to inflfiience the 
development of hving orgamisms. - 

V 

1 1— Living things produce like organisms 

1 2 — In addition to heredity, the environment affects 

the development of hving organisms in many different ways 

I 3 — Important a<iva nces have been made m our kni>vvledgt' 
about gen**tics iir»d human heredity in t^he last 100 yoars 

Goal 2 To be iiware of the most common genetic tondituujs and 
birth defe^^ts and to rect>gni/e that certam ^'1 tiu->e are mi>n^ 
likely to i>ccur m sptvifu subpopulatu>ns and families 

Ci>ncept 2 There ar«' murr thar>- 2.000 t\pt'v, of gt'ni'tu vonditiv:ns 
and birth defects 



1 1 — Althc^ugh gt-netu condituuis and birth detrCts are 
ci^mt>n health problems tortain Londit'ons appfar more 
frequently than <^thors 

2 2 — Some dotin ts art* manitr.tfd at h^th, others do nt»t 
appear until later m lite 

2 3--Rirth deteits van be the result v)T ^ variety ot favt<»rs 



2 4— Genetu.^< onditions are tran^nulted m several 
ditterent na^s 

Goal 3 To acquire basa inft>rmation abtait the pre\'i*ntion and 
treatment ot genetk conditions an3 birth detects and to know 
Cohere to seek help and turther information 

Concept ^ Some genetic ct>nditions and birth detects can 
be prevented, trtMted, or aUeviated 

1 " TreatmtTit is available both for relatively minor 
g(»netic ionditu>ns and [or conditions that have serums, 
long-term effeits 

3 2— There are several ways of 'diagnosing or predictitig 
genetic conditions and birth defects . , . 



Contents 

(Continut'd/ 



Goal 4 To und'jrstand tho pfFt>onaL Hicial, and ocononnc 
consequences of genetic conditions and birth def4.'Lts and to 
gain insight into the impi>rtant ethical quebtions raised bv 
advances in genetic medicine 

Concept 4 Genetic conditums and birth detects attect 
individuals, families, and the society 

4 1 —It is important be able ti) accept geneta 
conditions in oneself and in others 

4 2— Genetic conditums and birth detects are extremely 
costly to society 

4 3 — Throughout histor\' there have bei'n attempts to 
develop "ideal" h*uman hemgs 
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Pi)ro\u*r\' Lhild that died in W06 as th<* result of a^congenital abnormahty, 
ifr birth detect, six children died from infections or contagious diseases 
Today those statistics have leversed. for every child that dies as the result 
oi a contagious disease six die from congenital diseases or disort^ rs The 
prevention and treatment of infectious diseases ar^' now commonplace, 
birth defects, on the other hand, have become a major health problem. 

Medical science has actually made it easier for certain kinds of genetic 
Conditions and birth^efects ti) be passed from one generation to another 
This IS an indifei.t result not onlv oi advances m obstetrical medicine but 
t)f better health care generally Iridivi duals vvith what were once con- 
sidered serious genetic diseases and disorders can now be trt^ated, thus 
f>tTpetuat^ng those diseases and disorders m their children Also, the 
chances of a detective (.hild being borif and surviving are greater today 
than they have ever been before 

It IS estimated that as many as 230,000 children are born in the United 
States ^very year with ma)or hereditary conditions and disorders that will 
seriously impair their health Some birth defects are immediately ap- 
parent Othtn-s are not manifested until later in the first few years of life 
Still tithers do not appear until individual' have reached physical maturity 
t)r old age Most serious birth i^efects, however, can be detected through 
^medical testing during infancy and e en before birth 

'^According to statistics compiled by the National Institutes of Health, IS 
million Ami ricans are burdened by some kind of genetic condition or 
birth defect The risk of a child being born with such defects is at least 
three percent for Ach birtn Genetic disease.-^ and disorders acctiunt for 
apprcjximatelv one quarter of all in-patient hospital admissions and plaa*- 
ments m institutions for the handicapped 

Progress Toward a Solution 

Just as medical science has. in a sense, creat^'d a new problem by solving 
old ones, it has also found new ways of treating many birth deft :ts Even 
more important, in the last 20 years dramatic advances have been made in 
detecting congenital defects betore birth 

Through prenatal diagnostic techniques prospective parents now can 
learn a great deal about their unborn child They can learn with certainty, 
for example, whether i)r not the baby is properly positioned for a safe, 
easy birth, whether it is receiving sufficient oxygen (latjk of oxygen can 
create severe mental retardation, among other oirth defects), or whether 
the posititiri of the placenta may create problems of premature birth or 
hemorrhaging ^ 
Through evt^n more sophjsticated medical and genetic techniques the 
parents can determine whether the child will be afflicted by numerous 
diseases or disorders \v many cases the parents can discover important 
things about the he.ilth ot their prospective child even before the child 
has been conceived 

A new medical field has burgeoned as a resuH of these discovenes genetic 
counseling Using increasingly reliable techniques, genetic counselors 
can assist prospective pareQ^* (usur^Ily parents who have already had a 
child with a birth defect) by predicting numetwus conditions that might 
iKCur in their unborn children or children ihey might someday have 

1 0 
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Human chromosomes 
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The Role of Education . v ^ - 

Efforts to educafe the public about the prevention of genetic con- 
ditions and birth defects have been limited by a lack of adequate 
funding and the absence of a well coordinated pian. Thus, it is not 
surprising that many people have little knowledge about the progress 
that has b^n made in diagnosing birth defects. Also, ^many young 
people preparing to become parents have never heaki of genetic 
i.iedicine or genetic counseling. 

Clearly the schools are a logical starting point for an educaiional effort 
regarding genetic conditions and birth defects. Instruction in this area 
can play a major jqJe in the prevention of the illness and personal 
tragedy that continue to follow from ignorr«nce. Such instruction is 
recommended as part of a corrtprehensive health educapon curriculum 
in the Framework for hiealth Instructton adopted by the State Board of 
Education. ^ 

Teachers do not need to become genetic counselors or experts about 
generic conditions and birtK^efe^ts in order fo offer instruction about 
them. Most of the basic factcral informat^ ^n .teachers will need is con- 
tained in this guide. Supplementary n...erials are readily* available 
from a variety of sources. 

What teachers can do is help their students to understand the im- 
portance of hereditary factors in personal health, provide th^m with 
medical knowledge that will enable them to make well infonwed de- 
cisions about their future children, and motivate .them to use medical 
and counseling resources when necessary. 
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How to L e This Guide 




This guide was designed as a resource for administrators, teachers, school 
nurses, and others who wish to offer instruction about genetic conditions 
human heredity, and birth defects. The guide can be Used in its entirety 
a curriculum planning tool for kindergarten thiough adult education To- 
ward this end the guide provides a Complete and detailed description ot 
content and learning activities appropriate for the various gwde levels 

The guide m^y also be used selectively. Teachers may wish to offer in- 
struction only about the prevention and treatment of birth defects, for 
example. If so, the sections of the guide that deal with advanced biology 
genetics, and social issues will be primarily useful to the teacher for plac- 
ing the study pf birth defects in a wider context, although the\ would 
not necessai'ily be included as instrucfional content 

In order tobffer instructiun about the prevention and treatment of birth 
defects teacheis snould know about the n»any aspects of biology, gene- 
tics, and social science that such a study implies. This guide provides the 
factual information they will need While teachers may use much of this 
factual information for reference only, those who wish to explore the 
numerous related content areas with adults or advanced high school stu- 
dents are given the option of a complete course of study 

# 

The Goals of instruction About Genetic Conditions 
and Birth Defects 

AS'^^uthned in this guide, instruction about genetic conditions and bxtth 
defects has four primary student learning goals 

1 To compreht?nd the ways in which living organisms are shaped both 
by their heredity and their environrftent. 

2 To be aware of the most common genetic conditions and birth dtffects 
and to recognize that certain of these afe more likely to occur in specific 
subpopulations and families ^ 

3. To acquire basic information about the prevention and treatment of 
genetic conditions and birth defects and tolcnow where to seek help 
and further inforrration. 

4. To understand the personal, social, a no ^onomic consequences of 
genetic conditions and birth defects and to gain insight into the im- 
portant ethical questions raised by advances in genetic medicine 

In short, students who have received instruction about genetic conditions 
and birth defects will know that, when confronted with decisions about 
beginning a family, they will be able to base their decisions sn solid in- 
formation. They will know where to seek additional information and 
medical help, and they will have some measure of control over their 
destinies and ^he destinies of their families. 



The Structure and Content of This Guide 

The structure of this guide is based on the following tour major concepts 
Each of these complements one of the four major learning goals. 

1, Heredity and environment interact to influence the development of 
living organisms. 



Children wittt spina biftda are often 
paralyzed below the waist 
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2 There are more than 2,000 types of genetic conditions and birth defects. 

3 Some genehc conditions and birth defects can be prevented, treated, 
or alleviated. ^ 

4 Genetic conditions and birth defects affect individuals, families, and 
the society. ^ 

Each concept IS divided into a sequence of subconcepts, progressing 
logically fron[> one taanother in increasing complexity. The guide recom- 
mends specific grade levels (primary, intermediate, and secondary/adult 
education) for each subconcept. / 

Each subconcept contorts seva^|}^ components: 

: Student Learning Object ive^This is a statement of the instructional 
objective for student learning for th'^ subconcept. 

• Content. Written primarily for the benefit of the teacher, this tion 
de^scribes the content related to the particular subconcept and its relevance 
tj^he main concept, to the general goals of the guide, and bccasionally to 
ifiated curriculum areas. Also included in this section, wherever relevant, 

Jls a list of key words with which both the teacher and the students should 
be familiar when learning about the subconcept. 

• Learning Activities. Ranging in number from one to three or four, sug- 
gested learning activities are offered as a basis for developing classwork 
and assignments. M^y of these activities can be modified for varying 
grade levels. ' ^ 

X 

• Suggested Evaluj^^on Activity* Ways of evaluating itudent mastery 
of the instructional objective are suggested for each subconcept. Usually 
these are stated in the form of topics that will enable the teacher to observe 
evidence oi student learning either through class discussion or in written 
work. 

A Balance of Cognitive and Affective Learning 

Many aspects of health instruction — for example; instruction about drug 
and alcohol abuse — require considerable emphasi^ on affective learning. 
Genetic conditions and birth defects comprise a relatively new field, how- 
ever; thus, factual information must be a primary concern of.instruction 
in this area. One purpose of this guide is to make the necessary informa- 
tion readily available. ^ 

Although students should master the facts about genetic conditions and 
birth defects, inevitably issues arise in such a study concerning students' 
self-concepte, their attitudes toward others with developmental dis- 
abilities, and their attitudes tow^ tht importanl moral and ethical as- 
pects of genetic medicine ^nd^Rarch. Therefore, numerous learning 
activities are suggested that str^Wffective learning in adlfttion to cogni- 
tive learning. These include provocative questions for student discus- 
sions, role-playing exercises, and exercises focusing on feelings and 
attitudes. 

Cognitive learning about genetic conditions and birth defects is, in itself, 
insufficient for achieving the learning goals recommended in this guide. 
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Students should be encouraged whenever possible to accept differences 
that exist among human beings; th^ should also be motivated to apply 
their knowledge about genetic conditions and birth defects to their own 
li^es. ' V 

f eacher Preparation 
eachers who will provide instruction about genetic conditions and birth 
def^ts should become thoroughly familiar with the contents of this guide; 
Some teachers will already be acquainted with most of the concep^^: 
others may wish to supplement the contenii of this guide with readings 
listed in the reference section. Inservice training may be available from 
the State Department of Education or community health agencies. 

$ 

Community Resources * 

Community aj|^ncies can be immensely helpful in supplementing class- 
room instruction. Frequently they can provide print and audiovisual ma- 
terials. There may be a*genedr counseling service in the community 
where students can learn abojft thi^ important medical field by visiting 
the program or interviewing/he staff. ' 

Some gepetic conditions an/birth defects are more relevant to communi- 
tiA with particular ethnic or racial majorities, and these ccJtnmunitieS 
may have local ^agencies set up to deal with those conditions. In many 
black communities, for example, organizations exist solely to combat 
sic*kle cell anemia. 



,-fi3lfw Developments in the Field 

Although basic principles of heredity and human development have not 
changed significantly over recent years, there has been a "knowledge 
explosion" reg^.iding the diagnosis and treatment of specific genetic 
diseases and disorders. 

Research into genetic conditions and birth defects is not only a relatively 
new field; it is growing rapidly. In the last decade important new dis~ 
^ coveries have been made, or public health policies formulated, from one 
month to another Therefore, teachers who wish to offer instruction 
about genetic conditions and birth defects are urged to find ways of stay- 
ing abreast of current developments. In the reference section several 
periodicals are listed that can be obtained at little cost or can be found in 
libraries (see 'Selected Readings") 



Terminology 

One basic aim of thi? publication is to avoid overly complicated or tech- 
nical biological and medical terms- Wherever possible, the terminology 
used in these pages will be easily understood by the average reader. 

Nevertheless, oversimplification of highly specialized language has its 
hazards. Certain technical terms must be learned and fully understood in 
order to comprehend the contents of this guide A glossary is provided in 
thereference sectitjn, and key words are also listed in each content section. 



Even more important than grasping specific technical terms is having 
cdmpietf' clarity about the scope and nature of the guide itself, particularly 
of what is meant by "genetic conditions" and "birth defects." 

• Genetic conditions. In the broadest sense any quality that an individual 
inhents from his or her parents (or earlier generations) is a genetic con- 
dition. The color of one's hair and eyes or one's stature and build are in 
herited characteristics, genetically determined. This guide focuses f 
marily on genetic' diseases and disorders, illnesses or other conditions of 
mal&inction with which an individual is bom. 

• Birth defects. Any disee ,e, disorder, or other condition present at birth 
that can impair an individual's health, usually in infancy bu^ometimes 
not until later in the stages of development, is a birth defect orcDngenital 
effect (the terms are synonymous). While a majority of birth defects are 
genetically related, some are the result of environmental factors — for 
example, congenital syphilis or numerous handicaps that can occur when 
the mother has taken certain drugs or ha^ become infected with rubella 
during pregnancy. Thus, the term "birth defects" includes both genetic 
contilions and many other types of diseases and disorders caused by a 
variety of factors. . ^ 



The Need for Sensitivity and Tact 

Many aspects of instruction about genetic conditions and birth defects 
may be the source of embarrassment to students who have experienced, 
either personally or through close relatives, the kinds of medical problems 
discussed in this guide. Even^a relatively minor condition such as poor 
vision may be a source of embarrassment to a student who is affectetf. 
Therefore, teachers should be sensitive and tactful when dealing with 
content and learning activities that relate to personal or family medical 
histones. 

* N 

State Laws Affecting Instruction About Genetic Conditions 
and Birth Defects 

Several learning activities recommended in this guide involve questions 
about personal aspects of family hy^h. Therefore, teachers should be 
aware that parents or guardians arast be informed of such questions or 
sjirveys in writing and that wriUen permission for pupils to participate 
must be obtained, as providettin Section 10901 of the California Educa- 
tion Code. Section 8506 of the code describes the procedures for offering 
instruction about human rept^oduction; although most instruction about 
genetic conditions and birth defects dces not entail specific instruction 
about human reproduction, teachers should also be aware that section 
8506 may apply to some aspects of the learning activities they plan to use. 
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^Goal 1: To comprehend the ways in which living 
organisms are shaped 'both by their heredity 
and their environment. 



Concept 1; Heredity and environment interact 
i to influence the development of living 

organisms. 
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Goal 1: To comprehend the ways in which living organisms are shaped both by their heredity 
and their environment. 

Concept 1: Heredity and environment interact to influence the development of living organisms. 



Subconcef i 



Recommended grade level for instruction* 



1.1 — Living things produce like orgaiiisms. 







Secondan' 


Primary ^ 


* Intermediate 


(7-12) & adult 


(K-3)' 


(4-6) 


t?ducdtuin 



1 1 1 — Although newborn animals resemble their prirents, ^ 
somt^ features of the parents do nt)t develop in the offspring ^ 
until later in life 








1 1 2— All people share common trails and char c tens tics, 
but no two people are exactly alike 


• 


) 

y 




'1.2 — In adiiition to heredity, the environment affects the | 
development of living oVganisms in many different ways. y 


1 2.1 — NjJlntion is an import int factor in the development of 
livmg organisms 


• 


i 




1 2 2 — It IS often difficult to distinguish genetic effects from 
envirotmnent^l effects 

. X. 




m 


' o 


1 2 3 — Darwin formulated a theon of evolution and natural 
selection. 




• 


) 

1 


1.3 — Important advances have been made in our knowledge 
about genetics and human heredity in the last 100 years. 


1 3 1 — The invention of the microscope enabled scientists to 
examine the process of cellular reproduction 


m 


• 


C) 


1.3.2 — Mendel discovered the principle of genetically inherited 
trails and the laws of dominance and recessiveness 






m 


1 3.3 — ' y factors in cellular reproduction are genes, 
chromosomes, DNA, and the formation of new genetic codes 






• 


1 3.4 — Mitosis and meiosis are the two basic forms of cellular 
reproduction, a new genetic code is formed during meiosis 






• 



VJote: A solid bullet (•) indicates that this grade level is recommended fortea^h- 
\ing this particular subconcept. An open bullet (c) indicates that the subconcep* 
should have been mastered by students at this grade level. Since many students 
have not received instruction about genetic conditions and birth defects in the 
earlier grades, instruction may be required at more advanced grade levels for con- 
cepts recommended for earlier'levels. These recommendations are not intended 
to be followed rigorously^ rather, they are an outline of how a course of study in 
genetic conditions and birth defects might progress from one grade level to another 
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Concept 1 Heredity and environment interact to influence the 
development of living organisms. 

Subconcept 1.1 — Living things produce like organisms. 



Although newborn animals resemble their parents, some 
features of the parents do not develop in theoffspring until laieV 
in life. 



1.1.1 



Recommended Grade Level: ^Primary (K 

Student Learning Objective ^ 

Discuss at least two ways in which a newborn animal resembles its parents 
and at least tw) physical quahtities of the parents that have not yet devel- 
oped in the newbofiip 

Key Word ^ 

Heredity The inhentance of physical and mental characteristics 



Content 

Recognizing that living things produc^iJ>k« organisms is the first step 
toward understanding heredity Numerous mherited traits are immedi- 
ately apparent in newborn arumc^ls body shape, color, prominent fea- 
tures, etc. Other characteristics such as adult size and shape, or length of 
fur, develop later on. 

I ^ 

Learning Activities 

1. Have the students cut out magazine pictures of matching pairs of 
animals, adult and newborn Play a guessing game. Each student selects 
an animal picture. Then, 'vithcmt showing their pictures to anyone else, 
the students guess which animal other students have in their pictures 
The object is to acquire the largest number of matched pairs. After the 
guessing game, the students, either in pairs or in groups, discilss the 
simUarities and differences between the adult and newborn animals. 

2. have the students do a similar matching activity, but instead of using 
pictures of animals, discuss the similarities and differences between the 
adult and newborn animals at a zoo. 

3 Ask the students to bring in baby piciures. Play a guessing game Stu- 
dents draw pictures from the pile and name the students to whom they 
belong. Discuss the physical characteristics that helped to identify the 
correct students. 

Suggested Evaluation Activity 

For discussion or writing: Why do newborn aniqials look the way they 
look? Why do you look the way you look? 

I 
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Concept 1: Heredity ancf environment interact to influence {he 
development of living organisms. * ^ 

Subconcept 1.1 — Living things produce like organisms. 


1.1.2 


/ 


/AH people share common traits and characteHstics, but no two 
people are exactly alike. 




Recommended Grade Level: Primary (K-3) ^ 

Student Learning Objective 

> Identify at least fvo ways m which students in the class resemble each 
other physically and two ways in vvhich they are different. 



Key Word ^ 

Traht. A distmguishing tjuality or characteristic. 

\ ^ 

Content 

Alf human beings are distinguished by certain universal physical charac- 
terishcs: arms^ legs, hair, body shape, etc. There is so much variation in 
these characteristics from one person to another, however, that no two 
people are exactly*alike. Physical differences among racial and ethnic 
groups are one extreme of the spectrum of human variation; less dramatic 
differences include the shapes of faces, noses, and ifmbs. 

Learning Activities 

1. Examine or mj^ke drawings of drfferent types of physical features: 
Roman, ski-jumi/ or pug noses; round or slanted eyes; different shapes 
of mouths. Have^the students make a composite drawing of a face, choos- 
ing from the various typespf features/ 

2 The cUss dividt^sfinto paffs. Each pair lists five shared physical qualities 
and five differences! Select^ed pairs explain their findings to the rest of the 
class. 

3 Fingerprinting. Using a rubber stamp pad, each student makes a copy 
of his or her fingerprint Then the class members compare fingerprints. 

Suggested Evaluation Activity 

Foj discussion o." writing: In what ways are ail people sirjiilar'^ Different? 



Notes: 
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Concept 1: Heredity and environment interact to influence the 
development of living organisms. 

Subconcept 1.2 — In ac^ition to heredity, the environment affects the 
develQpment of living organisms in many different ways. 



Nutrition is an important factor ih the development of living 
organisms. 



1.2.1 



Recommended Grade Level: Primary (K-3) 
TStudent Learning Objective 

Describee how the pi ysical development of a particular living organjsm 
can be affected by poor nutrition. ^ 



Key Words 

ft 

Envtft)nmeni> The conditions or influences present in the world an 

' dividual inhabits. 
Nutrition: Any form of nourishment, mainly food 



Content 

Next to heredity nutrition is the mpsLimportant influence on the devel- 
opment of an organism. Whatever its inherited traits, no organism can 
grpw into a healthy adult without proper and adeq^jate nutrition. In hu- 
man beings inadequate nutrition cin produce ^lum^ous diseases and 
(Jisorder^sucti as rickets, brain dam^e, and beriberi (r^ote: This concept * 
does not deal with nutritional factors affecting prenatal development. See 

2.3.1.) . / ; • 

J 



Learning Activities 

L In the classroom plant seeds from the same packet in separate con-, 
tamers. Each contamer receives a different^nd of nutrition — more or 
less light, water, plant food, etc. (For simplicity, limit each container to 
one variable only.; Note the development ofThe seeds during a period of 
several weeks. 

2. To illustrate the need for minerals in one' s diet for the growth of bones: 
Soak a small uncooked bone in vinegar for three days. The mineral matter 
atJI dissolve, and the bone will lose its strength and^rmness so that it can 
bel>ent easily 

3. find pictures of various foods that humans need for healthy growth 
and development.^ Use the pictures to make a wall collage. 

— Continued 
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Concept 1: He redity and environment interact to influence the 
developm^int of living organisms 

Subcoricept 1.2 — In addition to heredity, the environment affects the 
development of living organisms in many different ways. 



1.2.1 

(cuntin aed) 



Nutrition is an important factor in the development 
of living organisms 



\ 



4. For ^'condary or adult education students. Discuss diseases that can 
resultjfom deficiencies in vitamins, minerals, and protein. Many of these 
diseases are more common in foreign countries; try to find pictures of 
people who have the diseases. Discuss which foods contain the necessary 
nutntional qualities. 



Examples. 



Deficiency 



Disease 



Protein 

.CalciumVitamin D 
Vitamin A 
Vitamin B, 
Niacin 
Vitamin C 



Kwashiorkor, Edema 
Rickets 

Night blindness 
Beriberi 
Pellagra 
Svarvv 



Suggestc ^ Evaluation Activity y ^ 

For discussion or writing What elements of nutrition make a person grow 
healthy and strong? 



1.2.2 



It is often difficult to distinguish genetic effects from environ- 
mental effects. 



Recommended Grade Level: Intermediate *(4-6) 




Twins have been the subject of extensive 
research to determine the effects of heredity 
and environment 



Student Learning Objective 

Cite at least two examples in which it may be difficult to distinguish genet- 
ic effects aijd environmental effects on the development of an organism 

Content 

The relative influences of heredity and environment, nature and nurture, 
have been debated by philosophers and scientists for centuries Discov- 
eries in the field of genetics hdve done little lo dull the debate. 

Although purely genetic causes have been determined for 20 percent of 
known birth defects, the maiority of them are probably caused by an in- 
teraction of hereditary and environmental facU>rs. 

In recent years Richard Herrnstein, Arthur lensen, William Shockley, 
and several other educator/researchers have argued that intelligence and 
atademic achievement derive primarily from genetic factors This idea 
has been strongly opposed by those who favor the concept of equal op- 

^Continued 
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Concept I Heredity and environment interact to influence the 
development of hving organisms \ 

Subconcept 1.2 — In addition to heredity, the environlment affects the 
development of lining drganisms in many different ways. 



It is often difficult to distinguish genetic effects 
from environmental effect- 



1.2.2 

(cuntmued) 



portunity and who believe tha* schools can produce i\by correcting the 
disadvantages of poverty / 

No matter how heated the nature nurture debate has be^n, no conclusive 
proof exists that either heredity v»r environment is the sole determinant 
of human behavior, intelligence, physical characteristic^, or the majority 
ot congenital defects 



Learning Activities 

1 On the b^)ard draw a contmu^^m like the onel?elow' 

^ ^ Determined . . . 

« Heredity ^ Environment 

Referring to the following list, for each item select a student to come up to 
the board and place a mark w here he or she thinks the itembelongs on the 
continuum Ask the student to e^ plain this choice, then open the topic to 
class discussion 



/ 



Items 

The color oi a person^ eves 
The color of a person% hair 
A horse's dappled coat 

A student's popularity among his or her fnends 

A pleasant personality 

Doftog well in school 

Getftng into trouble with adi Us 

Being a good runner 

Right-handedness or left-handedness 

The/^bility to roll one's tongue 

2, Class exercise Identify physical traits or traits of character that you 
possess that resenible those of your parents, grandparents, aunts, uncles, 
or cousins Make a list of traits Put an "H" after those you think are due 
to heredity and an "E" after thos^^ you think are the result of environmen- 
tal factors Can you be positive about this^ For advanced students' Dis- 
cuss how an experiment might be set up to determine whether such traits 
are determined by heredity ^r environment 

3 For secondary or adult education students. Have students read about, 
and report to the class on, studies of ^parated identical twins. Resource: 
Ashley Montagi^e, Human Heredity , chapters 7 and 8 (see "Selected Read- 
ings" in the reference section) 



Suggested Evaluation Activity 

For discussft)n or writing: When can you be sure v^ether your physical 
qualities are the result of either heiodity or environment? Giv^ examples. 



v^et 
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Concept 1: Heredity and environment interact to influence the 
development of living organisms. 

Subco|Mept 1.2 — In addition to heredity, the environment affects the 
devel(^ifl^t of living organisms in many different ways. 



1.2.3 



Darwin formulated a theory of evolutfon and natur-al selection. 



^1 



Recommended Grade Level: Intermediate (4-6) 




Student Learning Objective 

Discuss the importance of Charles Darwin's discoveries, and briefly sum- 
marize the theories of evolution and natural selection. 



Key Words 



Evolution: Gradual (;hange from one form to a new, or different, form. 
Specws: Groups of livirtg organisms that interbreed. 



Content 

fn the mid-nineteenth century the English biologist Charles Darwin 
touched off ^ controversy that has continued into the present. Darwin 
challenged nie prevailing notion of the creation of all living things on 
earth. Until Darwin, it was commonly believed in the West that all living 
things were created at one moment in time, about 6,000 years ago, in- 
dependent of each other. Basing his theories on a lifetime of biological 
research and several years of travel through the seas of the world aboard 
the H.M.S. Beagle, Darwin advanced a new theory with two basic com- 
ponents. Greatly simplified, these are: 

1. The theory of eiwlutxon. All living things evolved vet)' slowly frrm a 
common ancestry, going back millions of years; therefore, all living 
things are related to each other. 

2. The theory of natural ^selection. Since all living things undergo a process 
of continuing evolution, a constant struggle for survival occurs in 

• which some species live while others perish. Darwin used the phrase 
"the survival of the httest" to describe this process. 

Darwin's theories opened the way for more advanced investigation int< 
the process of heredity. 



-Continued 



Darwin's t>bservahon of finches m the 
Gaiapagos Islands inspired his theory 
of evolution 



Nelit: 
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Concept 1: Heredity and environment interact to influence the ^ 
development of living organisms. 

Subconcept 1.2 — In addition to heredity; the environment affects the 
development of living organisms in many different ways. 



DarwiP for 
natural selec 



ilated a theory of evolution and 



1. 

(con 



2.3 • 

/ \\ 

1 1 1 1 ^ n I r « M ^ 



\ 

Note: In accordance With policies of the Ca.u'ornia State Board of Educa- 
tion it IS recommended that instruction about the theory of evolution be 
balanced by instruction about other theories of the origin of living things. 
For further information refer to: Social Sciences Education Framezvork for 
California Public Schools, page 38, also, Science FrameuKyrk for California 
Public Schools and its 1974 addendum * 



elks invent or explore alternative theories about how living 
wm) being 



Learning Activities 

1. Have the 
things came \m 

2 Divide the class intt) grtmps t ach group is assigned a particular living 
organism Examples birds, rt)dents, wolves, deer, whales, oi tribes of 
people such as the Australian aborigine THen each group designs a se- 
quence t)f possible alternative future evolutions for this organism, apply- 
ing th/j thei)ries of evolution and natural sc'lectK>n 

Suggested Evaluation Activity 

Discuss Why i^ Darwin's theor\' of evolution important to our knowledge 
about human heredity In yourViiscussion, demonstwtethat you under- 
htand what is meant by "evtflution" and "natural stMection." 



Notes: 



\ 




A first edition of Darvvin's The On^hi 
of fiftei /fs 



J 
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Concept 1: Heredity and environonent interact to influence the 
development of living organisms. 

Subcgncept 1.3 — Important advances have been made in our knowledge 
about genetics and human heredity in the last 100 years. 



The invention of the microscope enablecj scientists to examine 
the process of cellular reproduction. 



Recommended Grade Level: Intermediate (4-6) 
Student Learning Objective 

Explam how the yivention of the microscope contnbuted to the modern 
science of genetics 



Key Words f 

Cell: The living active microscopic unit of all plants and animals, am- 

sisting ofrnany specialized parts. i 
Chromosomes' Microscopic threadlike bodies in thexnuclei of cells.* 
Cytology: The study of cells. 

Genes: The units in chromosomes that determine hereditary characteris- 
tics. 

Nucleus: The central part of a cell: 

Sperm: Male germ (sex) cells that unite with female ova (egg) cells to 
produce a new organism. 



1.3.1 




Content 

Although it is now known that the reproduction of cells holds the key to 
heredity in all living things, cells were not seen by humans until the de- 
velopment of the first modern microscopes by Antoni van Leeuw^hoek, 
a Dutchman, in the late 1600s. Leeuwenhoek spent many years examin- 
ing the cells of animals and plants and was the first to observe the human 
sperm cell. 

Leeuwenhoek's experiments opened the way for far more sophisticated 
microscope technology and experimentation that led to a surge of dis- 
coveries about reproduction ip the nineteenth and twentieth centuries. 
In fact, Leeuwenhoek's worl^ made possible a new field of biological 
science: cytology, the study of cells. In chronological order, some of the 
most important cytological discoveries after Leeuwenhoek included: 

1831: First observation is made of cell nuclei. ' 

1839: Biologists M. J. Schleiden and Theodor Schwann prove that (iells 
. are the basic units of all organisms. 

1875-76: Division of nuclei is observed. 

1880: Biologist Walter Flemming applies dye to the nucleus of cells; the 
dye makes visible tiny threadlike bodies that canaie to be known as chro- 
mosoiTies ("colored bodies"). 

1940s: Multiple discoveries and new* theories indicating that the chro- 
» mosomes contain the basic elements of heredity, the genes. 

1950s: The discovery of the chemical structure Df deoxyribonucleic acid 
(DNA), the chemical of which genes are«made. 

/" 

( 

— Contmue(t 

microscope of the mid- nineteenth century T 



Concept 1. Heredity and environment interact to influence the 
development ot livmg organisms. 

Subconcept 1.3 — Important advances have bee^ 0>ade in our knowledge 
about genetics and human heredity in the last 100 years. 



The invention of the microscope enabled scientists 
to examine the process of cellular reproduction 



1.3.1 

(continued) 



Learning Activities 

1 Select two or three students to do research on the discoveries desc^^jbt^d 
above and have them report the details of their findings to the class 

2 Observe different types of cells through microscopes. 

3 Make draw^ings of different types of cells, tracing pictures from books 
in the school library . 

Suggested Evaluation Activity ' 
Have the students write a paragraph on the topic "Without Microscopes . " 



Note|: 




A modern micr(M»cope 
i 
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Concept 1: Heredity and environment interact to/influence the 
development of living organisms. / 

Subconcept 1*3 — Important advances have been madt in our knowledge 
at>out genetics and human heredity in the last 100 years. 



1.3.2 



Mendel discovered the principle of genetically inherited traits 
and the laws of dominance and recessiveness. 




Grrgor Mendd 



R'^commended .Grade Level; Secondary (7-12) and adult education 
Student Learning Objective 

Discuss Mendel's contribution to. the modem science of genetics. 
Key Word 

Genetics: The sct^^tific study of heredity. , 
Content 

Charles Darwin had no acquaintance with the pioneering work of the 
Austuan botanist Gregor Mendel, although both men achieved contribu- 
tions to biological science at about the same time in history. Unlike the 
wntings of Darwin, Mendel's theory of heredity created scarcely a stir 
when it was published in 1866. It was not until more than 30 years later 
that Mendel's work was re-discovered and he became widely recognized 
as the father of modem genetics. 

Mendel's scientific method was based on the observation of distinct in- 
herited traits in the pea plants he studied in his monastery garden (the 
traits included size^ color, and shape). Thus, the Mendelian principles of 
heredity were derived solely from deductive reasoning. 

Mendel determined that each isolated trait was passed on from one gen- 
eration to another by a single pair of hereditary ynits, one unit being de- 
rived from each parent. Today we call these units genes. The following 
diagram illustrates hereditary pattems in the offspring of a hypothetical 
flowered plant (in genetics, particular traits are identified by pairs of 
letters, as in the diagram): ^ 



Parent 
First 

generation 



White flower 
WW- 



White flower 
WW-^ 



Red flower 
RR 



White flower A 
WW 



Red flower B 
WR 



The Mendelian "laws" of heredity: 

1. The law of dominance. When organisms with differing traits of a pair are 
crossed, only one trait, the dominant trait, of the pair appears in the first 
generation. The white- and red-flowered parents in the example above 
are pure for those traits. Red is dominant; therefore, the first generation is 
red. The trait that does not appear is a recessive trait. 

2. The law of segregation. The characteristic that was hidden (recessive) in 
the first generation is not lost, since it reappears in later generations. 
Flower B will pass the recessive white- flower trait to a future generation. 

3. The law of independent assortment. Every characteristic is inherited in- 
dependently of every other characteristic. According to this law, new 

— Continued 
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Concept 1: Heredity ai^d-environment interact to influence the 
development of living organisms. 

Subconcept 1.3 — Importa.it advances have been made in our knowledge 
about genetics and human heredity in the last 100 years. 

Mendel discovered the pnnciple of geneficaUy 
inherited traits and ^ laws of dominance and 
recessiveness. 



1.3.2 

(continued) 



combinations of traits are oossible in succeeding generati9ns; this contra- 
dicts the common belief prior to Mendel's discoveries that distinct traits, 
like paints mixed in a can, disappeared in the mixing process 



Learning Activities 

1. Conduct classroom expenments that imitat^ Mendel's experiments, 
breeding and cross-breeding simple varieties of plants or flowers Re- 
source: the World Book Encyclopedia article on "Heredity" offers excellent 
instructions for such an experiment, using fruit flies 

2. Visit a farm or orchard in the area and inquire about the ways in which 
improved vaneties of fruit and vegetables are developed. 

3. Invite an cgriculture extension agent from your county or a nearby 
county to speak to the class about improved seeds or plants used in the 
area. Ask the agent to describe the research that produced the seeds. 

4. Survey the class for dominant and recessive traits Try to g.uess from 
the numbers of such traits among the class members and their families 
which traits are dominant and which are recessive. 



Dominant 

Ability to taste 
phenylthiocarbamide (PTC)* 

Ability to roll one's tongue 

Brown eyes 

Curly hair 

Free earlobes 

Long eyelashes 



Recessive 

Inability to taste PTC 
Inability to roll one's tongue 
Blue eyes 
Straight hair 
Attached earlobes 
Short eyelashes 



Suggested Evaluation Activity 

For discussion or writing: Describe the Mendelian laws of inheritance. 

V/hy is Mendel often called the father of modem heredity? 

> 

*Taste papers available from, Amencan Genetics Association 

1507 M Street, N.W. 
Washington, D.C. 20005 



Notct: 




Cattle-breeders draw on prinaples of 
her^ty to produce animals like this 
champion steer 
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Concept 1: Heredity and environment interact to influence the 
development of living organisms. 

Subconcept 1.3 — Important advances have been made-in our knowledge 
about genetics and human heredity in the last 100 years. 



Key factors in cellular reproduction are genes, chromosomes, 
DNA, and the formation of new genetic codes. 



Recommended Grade Level: Secondary (7-12) and adult education 
Student Learning Objective 

Discuss the basic elements of cellular reproduction. 



Key Word 

Cytogenetics: The study of the genetic effects of cellular reproduction, 
focusing primarily on the chromosomes. 



1.3.3 




Human chromosomes 



Content 

In the half-century after Mendel's work was fully recognized (1900-1950) 
the new field of cytogenetics grew rapidly. Important discoveries were 
made (see 1.3.1) that led to a complete picture of how cellular reproduc- 
tion transmits genetic information. New discoveries in cytogenetics con- 
tinue to be made. The basic components of cellular reproduction are: 

• Chromosomes. These thin threads, located in the nucleus of every cell in 
the body of an organism, contain all the genetic information needed to 
reproduce that organism. Some organisms have as few as four chromo- 
somes in their cells. Human beings have 46 (23 pairs, half of these being 
contributed by the sperm cell and the other half by the egg cell). One pair 
is called sex chromosomes; these determine the sex of the offspring. The 
remaining 44 chromosomes are called autosomes. A single human chro- 
mosome is extremely small — about two thousandths of an inch, or one 
eightieth of a millimeter, long — and can be seen only under a high- 
powered microscope. 

• Genes. No one has ever actually seen this ultramicroscopic uniiof hered- 
ity. The name^ derived from the Greek gen (kind), came to be used by 
geneticists to describe those parts of the chromosomes that contain the 
information to produce hereditary traits. Genes are often compared to 
individual beads strung along the chromosomes. Anywhere from thou- 
sands to millions of genes may exist in a single chromosome. 

• DNA. Deoxyribonucleic acid, the stijicture of which was discovered in 
the early 1950s, is tne chemical essence'of genes. DNA is like a ladder; the 
two sides are connected by numerous combinations of rungs made up of 
four chemical compounds. In the process of cellular reproduction the 
two sides of the ladder come apart and duplicate themselves to produce 
new chromosomes. 

• The genetic code. This term is used to describe the process of chemical 
change and recombination that occurs during cell division. The four basic 
chemical compounds of DNA and the 20 amino acids that make up alK 
proteins are the components of the genetic code, which is analagous to the 
alphabet that makes up a language. The potential of the various chemicals 
in cells to form nevy combinations is far greater than that of the alphabet, 
however; the virtually infinite number of new combinations accounts for 
the diversity of living organisms. —Continued 



Concept 1. Heredity and environment interact to influence the 
development of iWinf, organisms. 

Subconcepl 1.3 — Important advances have been made in our knowledge 
about genetics a(ld human heredity in the last 100 years. 



Key factors in cellular reproduction are genes, 1 
chromosomes, DNA, and the formation of nev^ l.C/.J 
genetic codes. (continued) 



' Learning Activiu - 

1 . In order to grasp the infinite capacity of the vanous chemicals in human 
cells to form genetic codes have the students figure out hov^ many possi- 
ble combinations the^e could be; 

• Of five different lettefs * 

• Of five different flavors of ice cream combined with five different 
toppings 

2. Have students review such newspapers and magazines as Txme^ Ntni^^- 
week, tl\e Reader's Digest, or Science Year for articles relating to research on 
genetics. Prepare a bulletin board of these and discuss them in class. 

3. Independent leariiing activity' for advanced students: Read and dis- 
cuss James D. Watson's The Double Helix, an account of how the structure 
of DWA was discovered (see "Selected Readings" in the reference section). 

Suggested Evaluation Activity 

For discussion or wiiting: Explain the importance to genetics of chro- 
mosomes, DNA, and the genetic code. 




'4 



^ Concept 1: Heredity and environment interact to influence the 
I development of living organisms. 

Subroncept 1.3 — Important afdvances have been made in our knowledge 
about genetics and human heredity in the last 100 years. 



1.3.4 



Mitosis and meiosis are the two basic forms of cellular reproduc- 
tion; a new genetic code is formed- during meiosis. 




Onion root cells in varying stages of mitosis 



^Recommended Grade Level: Secondary (7-12) and adult education 
Student Learning Objective 

Distinguish between oiitosis and meiosis, and discuss the importance of 
meiosis in creating human diversity. 

Content 

The observation of mitosis and meiosis, the two basic forms of cellular 
reproduction, occurred in the 1880s. This enabled a more complete knowl- 
edge of human heredity than had ever been possible before and'confirmed 
biological phenomena that Mendel guessed at but never saw. 

Mitosis is the reproduction of a single cell. This process begins in the 
nucleus with the division of the chromosomes. After 4he cftromosomes 
have produced a duplicate of thems^ves a new nucleus forms, and 
finally an exact duplicate of the first cell is created. Cells continually divide 
(and later die); there may be as many as one hundred trillion cells in an 
adult human being. 

Meiosis, the division of sex (germ) cells, is a considerably more complex 
process than mitosis. Both male sperm cells and female egg cells undergo 
meiosis. . ' 

Unlike mitosis, meiosis occurs in two phases. The first division produces 
two cells containing double-stranded chromosomes; the second produces 
four cells containing single-stranded chromosomes. 



Learning Activities 

1. Observe the cell division of amoeba under a microscope Prepared 
^ slides are available in many school science centers. 

2. Show the film Human Heredity, available in many school resource cen- 
ters or from: 

I.e. Brown Trust Co. 
- 3170 S.W. 87th Avenue 
Portland, Oregon 97225 

SuggestiH Evaluation Activity 

For discussion or writing: Describe two important differences between 
mitosis and meiosis. 

•» 

NqIm: 
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Qpal 2: To be aware of the most common 
genetic conditions and birth defects 
and to recognize that certain of these 
are more likely to occur in specific 
subpopulations and families. 



Concept 2: There are more thrfn 2,000 
types of genetic conditions anW birth 
defects. 
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joal 2: To be aware of the most common genetic conditions and birth defects and to recognize 
lhat certain of these are more likely to occur in specific subpopulations and families. 

^ncept 2: There are more than 2,000 types of genetic conditions and birth defects. 

} 

-\ — 

Recommended grade level for instruction* 



Subconcept 


Pnmar\ 


Intermediate 
(4-h) 


Secondary 
(7-12) & adult 
education 


2.1 — Although genetic conditions and birth defects are common 
health problems, certain conditions appear more frequently 
than others. 




t 




2 1 1 — Contrary to popular behof, genetic conditions and birth 
directs are common health problems 




• 




2 1 2 — Among more than 2,000 known genetic diseases and conditions 
only a Relative few are commonly found in the general population 




• 


[ 


2 1 3 — Certain genetic conditions are assix^iated with particular 
ethnic or racial groups 




• 


J 


2.2 — Some defects are manifested at birth; others do not appear 
until later in life. 


2-2 1 — Many sewous congenital diseases and disorders appear 
during the first two years of life 




• 




2.2.2 — Some congenital diseases and disorders occur in lati ^ 
stages of development. 




• 


- ' ) 


2.3— Birth defects can be the result of a variety of factors. 








2 3 1 — Factors affecting the mi)ther's health during pregnancy 
can cause birth defects (poor nutrition, drug or alcohol use, 
contagious diseases, etc ) 




• 


' ( [) 


2 3.2 — Although premature birth is not itselt a defect, it can 
affect the child's later development 








2 3 3 — Birth defects are frequently the result of genetie factors. 








2.4 — Genetic conditions are transmitted in several different 
ways. 









2.4,1 — Some genetic ct^nditions are the result of chromosome 
abnormalities 



2 4 2 — Some genetic conditions are the result of one of three 
single-gene defects dominant inheritance, recessive inheritanee 
or X-linked inhentance 

2 4 3 — Some genetic conditions are the result of multifactonai 
inheritance 



•Note \ -'ht! \ III', * • "',1, (• 'hfH . 

shiMiul K i\« *>t » iwi' i ft J t Ail \\ nt#^ If 



• Mulh 



•^Hu • tn )n\ -tit, It 



rt I 1 nvni M i( li fi I Hli- r '« i i 
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Concept 2: There are more than 2,000 types of genetic conduions and 
birth defects, 

Subconcept 2.1 — Although genetic conditons and birth defects are 
common health problems, certain conditions appear more frequently 
than others. 



Contrary to popular belief, genetic conditions and birth defects 
are common health problems. 



2.1.1 



Recommended Grade Level: intermediate (4-6) 
Student Learning Objective 

Explain why genettc conditions are moreiurnmon than is usually believed 
Content 

The notion that genetic conditions and birth defects are "somecme else's 
problem" and exceedingly rare is a lommon myth Considering that re- 
search into genetic conditions and birth defects is still a relatively young 
field, what is now known about the extent and seriousness of the problem 
may merely be the tip of an iceberg Approximately !::> million Americans 
are affected by birth defects, of these, 12 million are the victims oi diseases 
involving defects ill the genes or chromosomes 
J* 

Other statistics*. 

• Of all spontaneous abortions {misiarriages), 36 peicent are caused by 
gross chromosome defects^(more than 100AX)0 per year) 

• At least 40 per».ent of all infant mortality is the result ot genetic factors 

• Genetic defects are present in nearly^ive percent of all live births 

• About one third of all patients admitted to hospital pediatric wards arc 
there for genetic reasons 

• Everyone carries between five and-eight recessive genes for genetic 
disorders, while the carrier r»ay not be affectt^d, disorders may occur in 
future generations. 

In addition to these statistics, genetic;:ts and physicians are beginning to 
find significant links between genetic factors and a wide variety of dis- 
eases and disorders that were not previously considered to be genetically 
related. These include heart disease, certain forms of arthritis, cancer, 
and some forms of mental illness 

The chances of higher incidences of genetic disease are increasing Treat- 
ment for many genetic conditions has enabled individuals who might 
once have died or suffered severe handicaps to lead relatively normal 
lives, have families, and pass genetic defects on to future generations. 

— Continued 




A 42-day-old human embryo § 



*Source' What Arc ihe Facts About Genetic Disease? Booklet published by 
Nahonal Institutes of Health (see "Instructional M^»'^rials for Classroom 
Use" in the referenc*^ section). 
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Concept 1: There are more than ^,000 type^ of j^enetic conditions and 
birth defects. 

Subconcept 2.1— Although genetic conditions and birth defects are 
common health problems, certain conditions appear more frequently 
ihan others. 



2^11 Contrary to popular belW/ geaetic conditions 

\ (continued) defects are cotfunon health problems. 



Learning Activities ^ 

1. For class discussion: How many students know someone who was 
bom witti any kind of physical problem or abnormality, however minor? 
Include such examples as poor vision and birthmarks. 

Suggested Evaluation Activity 

For class discussion or writing: Cite evidence that genetic conditions and ^ f 
birth defects are not as rare as is usually believed. " ^ ^ 



2.1.2 



Among more tiian 2,000 known genetic diseases and condjHonr ^ 
only a relative few are commonly Found in the general populmon. 



1 — ~ 

Recommended Grade^level: Intermediate (4-6) 
Student Learning Objective w 

Identify at least three of the most common genetic diseases and conditions. 
Content 

Approximately 2,000 genetic diseases and conditions are known to exist, 
and as many as WO additional genetically related diseases and disorders 
are discovered every year. The following list of commonly found diseases 
and disorders refers only to conditions that are known to be genetically 
related. Other serious defects such as prematurity or conditions caused 
by contagious diseases are not included. 




Baby with deft lip, before surgery 



Selected high-incid : genetic diseases and disorders 


Condition 


Incidence 


Qeft lip/palate 


1 in 1,000 


Qub foot 


1 ill 1,000 


Cystic fibrosis 


1 in 2,000 


I>ial>etes 


1 in 2,000 


Down's syndrome 


1 in 1,000 


Hemophilia 


1 in 10,000 


Muscular dystrophy 


1 in 20,000 


Phenylketonuria (PKU) 


1 in 10-12,000 


Rh incompatibility 


1 in 100 


Sickle cell anemia 


1 in 500 


Tay-Sachs disease 


1 in 3.600 


Thalassemia (Cooley's anemia) 


Not available 



— Continued 



Coficepl 2 There are more tha; 1,000 types of genetic conditions and 
birth defects 

Subconcept 2.1 — Although genetic conditions and birth defects are 
common health problems, ceit^-n conditions appear more frequently 
than others. 



Among more than 2,000 known genetic diseases 
and conditions only a relative tt-^v are commonly 
found in the general population. 



2.1.2 

(vontm iR'd) 



Other congenital problems that'may or may not be genetically related 
occur in even greater n umbers. ^These include hearing and visual impair- 
ments, heart and circulatory deu^cts (30-40,000 babies every year), and 
prematurity (nearly 230.000 babies every year) 



Learning Activities 

1 Class exercise Ask thestudf^Pts to note, on a scale ot 1 to 10, hownuu h 
difficulty adjusting to every day life expt'ricnces a person would have it 
affected by each of the conditions listed above 

2 Discuss. If you could plan a '»'lethon to benefit the victims of a partic- 
ular congenital disorder, which one would- you •^elect^ What idc^as do 
you have tor skits, slogans, or other informatu)n be presentc'd during 
the show^ 



Suggested Evaluation Activity 

For discussion or writing Arrange^ the following genctu: conditions in 
ordcT, beginning with those ot highest incidence and endmg with those 
of lowest incidence 



Phenyiketonurij (PKU) 

Cleft lip/ palate' 

Hc'mnphilia. 

Rh incompatibility 



Noles: 



Muscular dystrophy 
Cystic fibrosis 
Fay-Sachs disease 
Diabetes 




Bab V on oppi^site page, atU'r surgery to 
torn'ct cloft hp 



1^ 
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Concept 2: There are more tlian 2,000 types of genetic conditions and 
birth defects. 

Subconcept 2.1 — Although genetic conditions and birth defects are 
common health problems, certain conditions appear more frequently 
than others. 


2.1.3 




Certain genetic conditions are associated with particular ethnic 
or racial groups. / 

/ 

— ^ 




Recommended Grade Level: Intermediate (4-6) 
Student Learning Objective 

Identify at least two genetic conditions that predominate in different 
ethnic or racial groups 

Content 

Among the genetic diseases and disorders that are more commonly found 
in the general population some occur almost entirely within a partii:ular 
ethnic or racial group. The geographical origins of the ethnic or racial 
group can also be an important factor 



Condituyn 
Cleft lip'palate 
Cystic fibrosis 
Phenylketonuria (PKU) 
Sickle cell anemia 
Tay-Sachs disease 

Thalassemia 



I 

Ethnicities primarily affeitcd 

All (more cc mmon ir^ Orientals) 

Caucasians 

Caucasians and Orientals 
Blacks and Mediterraneans 
Ashkenazi jews (ongins in 
central and eastern Europe) 
Mediterraneans 



Learning Activities 

1 Have a student volunteer report to the tlass on the distinction between 
sickle cell anemia and sickle cell trait 

2 Discuss the advantages and disadvantages of screening programs to 
detect genetic diseases in different ethnu and racial groups 

Sugge!»ted Fvaluation Activity 

For discussion or writing VVhuh genetic conditions .nv most bkoly to 
tKCur .imong the fc^llowing ethnic or racial groups'^ 



Caucasians 

Blacks 

lews 



Mediterranean^ 
Orientals 



Al)ove, normal bicxxJ cells, below, sickled 
blood cells 
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Concept 2 There are mure than 2 000 types oogenetic conditions and 
birth detects 

Subconcept 2.2— Some defects are manifested at birth; others do not 
appear until later in life. ' ' i 



Many serious congenital diseases and disorders appear during 
the first two years of life. 



2.2.1 



Recommended Grade Level Intormedwtf {4-h) 
Student Learning Objective 

Descnbe at least two congenital diseases ur disurdtTs that may appear 
during the first two years ot hte 



Key Word 

^\^yt.hou]^tor Ot dt relating to nitUt^r a<.tu)n direLtK prof.eodmg from men- 
^ tal activity 



Content 

Some congenital defects are immediately observable at birth These in- 
clude physical malformations such as cleft lip palate, club foot, and Poly- 
dactyly (additional hngers and toes) While others may be present at birth, 
^ testing is required to confirm their presence A newborn child may have 
^ an unusually large head, for example, a possible symptom of hydro- 
cephalus, a condition of abnormal absorption of liquids vs^ithin the central 
nervous system that can be confirmed.through X-ray tests; ghenylket^r>- 
una (PKU) can be diagnosed at birth by a blG>c>d test. Some conditions 
th^t may b*^ present at birth do not generate observable symptoms until 
the infant is several months to a year or more old. Among these are PKU, 
Tay-Sachs disease, cystic fibrosis, sickle cell anemia, and hearing loss. 
Various types of mental retardation, cerebral palgy, and minimal brain 
dysfunction cannot be observed until the infant begins (or fails to begin) 
evolving through normal stages of psychomotor development. 

Most American hospitals administer a routine test to determine the in- 
fant's physical condition at birth. Named after a noted anesthesiologist, 
the late Virginia Apgar, the AFGAR test measures the baby^s condition 
according to five significant variables. " Ap^arance or coloring/' "Pulse, " 
"Grimace or reflex irritability," "Activtty," and "Respiration." Any 
Significant variation from the normal response to these measures may 
require further testing and observation. In later infancy, other indications 
of normal physical and psychomotor development can be observed; 
significantly abnormal devwjpment may indicate the existence of a birth 
defect 

Phases of normal infant development* 
Laughs — 2 months 

Rolls over — 2.8 months • 
Reaches out for an object on a table held by mother — 3 6 months 
Sits alone for at least five seconds — 5 5 months. 

Says "mama" or "dada" — 6 9 months ^ ^ 

^ — Continued 



*These examples are selected fronsi the Denver Developmental Screening 
Scale and represent the normal psychomotor development of 50 percent 
of the children studied. 
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Concept 2: There are more ^han 2,000 types of genetic conditions and 
birth defi?cts. 

Subconcept 2.2 — Some defects are manifested at birth; others do not 
appear until later io life. 





2.2.1 

(continued) 



Many serious congep(it/l diseases and disorders 
appear during the fir^ two years of life. 




Club tCM^t can be corrected by braces 



Picks up a raisin, using thumb and fingers — 8.3 rnonths ^ 

Plays pat-a-cake-^.l months 

Drinks from ^y<fup — 11.7 months 

Walks-— 12.f months 

Copies a drawing of a circle — 2.6 years 

Recogmzes three colors — 3 years * 

Learning Activities 

1 . Invite a pediatrician^r infant care specialist to talk with the class about 
tt)e physical and mental development of young children. 

2. Visit an infant day care center or preschool and find out what mea- 
sures are used thgre to determine the children's normal physical and 
mental development. 

Suggested Evaluation Activity 

For discussion or writing: How can various genetic conditions that appear 
during the first two years of li£e be detected? 



2.2.2 



Some congenital diseases and disorders occur in later stages of 
^development. 



Recommended Grade Level: Intermediate (4-6) 
Student Learning Objective 

Describe at l^a^ two congenital diseases or disorders whose symptoms 
are not manifested until after the first two years of life ^ 

Content 

A. baby may appear normal for t^e first one or years of life anc^et 
carry the potential for a serious congenital disease or disorder that will 
not appear'until later developmental stages. The effects of Duchenne- 
type muscular dvstrophy are not evident until a child is between two and 
five years old. Diabetes is rarely manifested before the individual is eight 
years old. As the body matures into adulthoocjjnany disorders and syn- 
dromes relating to sexual maturation become evid^nHiuring adolescence; 
these include Klinefelter's syndrome and Turner's syndrome (insufficient 
development of sex organs in males and females, respectively).* Some 
genetically related disorders usually do not develop until late middle age 
— for example, gout and Huntington's chorea (slow deterioration of the 

brain and central nervous system). ^ 

^- — Continued 

*Nate: Teachers should exercise care in discussing these conditions vAjih 
preadolescent students; late-maturing students may be unnecessarily 
alarmed. 
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Concept 2: THere are more than 2,000 types of genetic conditions and 
birth defects. 

Subconcept 2.2 — Some defects are manifested at birth; others do not 
appear until later in life. 



Some congenital diseases and disorders occiir 2»2»2 
io' later stages of development. (continued) 



Learning Activiti ss 

1. tiave the students create a chart divided according'to varying stages of 
physical development and age. Working either singly or in groups, the 
students research particular diseases and disorders and then, as part of a 
class presentation, place them in the appropriate developmental range on 
the chart. 

2. In discussion, compare the feelings students are willing to express 
about people who have different types of birth defects. Expljbre why there 
are different patterns of acceptance when the defects/aisabilities are 
physical as opposed to mental. Which are easier to accept iin one's friends? 
Relatives? Classmates? Discuss reasons why. 

Suggested Evaluation Activity 

For writing or class discussion: Indicate which of the followmg birth de- 
fects appear during infancy and which af^ear in later phases of develop- 
ment: 

» 

Duchenne-type muscular dystrophy 
Diabetes 
Cleft lip/palate 
Club foot 

Phenylketonuria (PKU) 

Cystic fibrosis 

Cerebral palsy 

Hydrocephalus 

Tay-Sachs disease ^ 

Huntmgton's chorea 

Klinefelter's syndrome 

Notes: ^ 



A child with muscular dystrophy 



•r 



V 
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C .ept 2. There are more than**2,000 types of genetic conditions and 
birth defects. 

Subconc^pt 2.3 — Birth defects can be the result of a variety of factors. 



Factors affecting the mother's health during pregnancy can cause 
birth defects (poor nutrition, dru^ or alcohol use, contagious 
diseases, etc.). 



Recommended Grade Level: Intermediate (4-^6) 
Student Learning Objective 

Describe at least two aspects of good prenatal care that affect the health 
of newborn children. 



Key Words 

Fetus The developing organism of a human being pnor to birth. 

Prenatal care Maintenance of a mother's health prior to the birth of her 
child 



2.3.1 



Content ' 

Certain factors during pregnancy have been identified as the source of 
diseases, disorde*" and malformations present at birth. Virtually any 
environmental ^ known to have negative effects on a child or adult 
Ldn have far more serious effects on an unborn infant: 




Examples 

EmnnmmcHtal factor 
Rubella (German measles) 

Radiation 

Any drug or medication 
Poor diet 

Undercooked meat, cat 
feces (toxoplasmosis 
infection) 



CongCHiial disorder 
Multiple: cataracts, deafness, 
heart malformation, mental* 
retardation 

Malformations, genetic defects 
in future generations 
Multiple: prematurity, ret<^''dcHi 
physical and/or mental 
development 

Multiple: prematurity, retarded 
physical and/or mental 
development 

Mental retardation, epilepsy, 
hydrocephalus, eye dairiage, 
hearing loss 



Learning Activities 

1. Discuss: Are there any environme*"tal factors that could harm an un- 
born baby that \vould not harm any of the students m the class? Examples: 
poor diet, smoking, radiation, air pollution, alcohol abuse. 

2, Have the students describe what they think would be an "ideal" diet 
for an expectant mother. Compare this with an obstetrician's recom- 
mended diet. Resource: "Nutrition and Birth Defects Prevention," Wa- 

— Continued 
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Concept 2* There are more than 2,000 types of genetic conditions and 
birth defects 

Subconcept 2.3— Birth defects can be the resuH of a variety of factors. 



Factors affecting the mother's health during 
pregnancy can cause birth defects (poor nutrition, 
drug or alcohol use, contagious diseases, etc.) 



tional Foundation March of Dimes pamphlet (^ee "Agencies" m the refer- 
ence section) 

3 Invite a public health nHrse or the school nurse to discuss the effects of 
rubella during pregnane^ and immunization campaigns to prevent the 
spread of the disease 

Suggested Evaluation \ctivity 

For discussion or writing. What are some things a pregnant woman can 
do (or avoid domg) to ensure that shu will have a healthy baby^ 



Although premature birth is not itself a defect, it can affect ^he 
child's later development. 



Recommended Grade Level: Secondarv' (7- 12) and adult education 
Student-Learning Objective 

Identify at least two causes ot prumaturu birth and two possible negative 
effects of premature birth on the child's later development. 

Content * ^* 

Many different factors can lead to premature delivery: the age of the 
mother, the number of previous pregnanMjs, illnesses or poor nutrition 
dunng pregnancy, etc A baby that is undersized or underv^eight is gen- 
erally considered to.be premature, whether or not it is a full-term child 
(266 days from conception to birth). Studies have reve?jed that premature 
babies aretnore prone to a variety of problems, including mental retarda- 
tion and early death, than full-term babies. The most serious concern 
arising from prematurity is the child's immediate survival More than half 
of the infants that die in the first v^eek after birth are premature 

Learning Activities 

1. Invite a physician to talk v^ith the class about how a hospital treats 
premature babies If possible, arrange for small groups of students to ob 
serve a hospital nursery or infant intensive care unit. 

2. Use slides or photographs to illustrate the prenatal development of a 
human fetus and discuss the various stages of development 

Suggested Eva|ttation Activity 
For writing or discussion. 

• How is prematurity defined? 

• What are some possible consequence?^ of premature birth? 



2.3.1 

(tontinuod) 




Prematura baby 
care unit 



ERIC 



42 





ji 

Concept 2: There are more ih^in 2,000 types of genetic conditions and 
birth defects. 

Subconcept 2.3 — Birth defects can be the result of a variety of factors. 


2.3.3 


Birth defects are frequently the result of genetic factors. 



Recommended Grade Level: Secondary (7-12) and adult education 
Student Learning Objective 

Distinguish between genetic factors and other kinds of factors that can 
cause birth defects. 



/ 



F()ur- logged bird, tht* result ('f a mutahi^n 



Key Word 

Mutation: A failure of a gene to produce an exact self-copy, resulting in 
modification of the hereditary trait produced by that gene. 



Content 

Even^after many years of advanced research medical scientists are un- 
certain of the e^ci causes of more than half the congenital defects found 
in humans. Approximately one fifth are known not to be genetically re- 
lated; these are the defects resulting from such environmental factors as 
infection, drugs, or physical injury to the fetus. At least one fifth of ail 
other birth defects are known to be the result of genetic factors. The re- 
maining defects may result from either environmental or genetic factors, 
or a combinahon of the two. Some genetic diseases and disorders are 
transmitted genetically from one generation to another, others may be the 
result of genetic mutations occumng for the fi»6t time 

Conditions resulting from: 




Emnronmental factors 

Multiple disorders 
following rubella 
dunng pregnancy 

Brain damage or mental 
retardation resulting 
irom drug use 



Genetic factors 
Hemophilia 

Color blindness 
Tay-Sachs disease 

Sickle cell anemia 
Down's syndrome 



Environmental, 
genetic, 'or combination 

Club foot 

Cleft lip/palate 
Premature birth 

Still birth 



Learning Activities ^ 

1 As the class continues its stOdy t)f different kinds of genetic diseases 
and birth defects maintain a chart with three categories of causes: "En- 
vironmental factors, V ''genetic factors," and "environmental, genetic, or 
combination." £ach time the class learns about a new condition or disease 
discuss where on the chaft it belongs and keep a record of what the class 
d cides. 



Suggested Evaluation Ac^ 'vity 

For discussion or writing. Give '^n example of a birth defect resulting from 
genetic factors, a birth defect resulting from environmental factors, and a 
birth defect resulting from a combination of the two. 
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Concept 2: There are more than 2,000 types of genetic conditions and 
birth defects. 

Subconcept 2.4 — Genetic conditions are transmitted in several different 
ways. 



Some genetic con Jitions are the result of chromoscme 
abnormalities. 



2.4.1 



Recommended Crpi^ Level: Secondary (7-12) and adult education 
Student Learning Objective 

Identify at least two genetic conditions that are the result of chromosome 
abnormalities. 



Content 

Chromosome abnormalities, or errors, are a principal caust of birth de- 
fects. Since the chromosomes, which carry the genes, are the major deter- 
minant of inherited characteristics, even the slightest chromosome ab- 
normality involves scores of genes and can cause severe developmental 
problems m a newly conceived fetus. Most miscarriages in early preg- 
nancy are the result of chromosome errors Infants with chromosome 
errors are often severely handicapped 

Any number of factors may cause chromospme errors, but very httie is 
known ^out the speofic causes. Medical geneticists have speculated that 
, such environmental ^actors as radiation, drugs, and the age of the parents 
can contribute tn chromosome errors. 

The most senous ciiromosome errors are the result of the cells of the 
sporm, egg, or newly developed fetus containing more or less than the 
usual amount of chromosomal material. Down's syndrome is the best 
known result of suth an error Severe birth defects can also occur when 
parts of chromosomes break off and jOin on to other chromosomes, thus 
interfering with the normal transmission of genetic information. 

Abnormalities in the sex chromosomes are less severe than those affect- 
ing the autosomes. Abnormal numbers of sex chromosomes can produce 
KJinefelter's syndrome in teenage boys and Turner's syndrome in teen- 
age girls (both conditions involve abnormal sexual maturation). Although 
less damaging, larger than normal numbers of sex chromosomes can 
produce unusual height and some mental retardation in both males and 
females. 
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Human chromosomes with an 
additional #21 chromosome, resulting in 
Down's syndrome 



Learning Activities 

1. Find pictures of broken or abnormal chromosomes. 

2 Discuss the pros and cons of testing female Olympic athletes to deter- 
mine whether or not they had indications of excessive male sex chro- 
mosomes anS hormones. The test was reqtiired of al! participating female 
athletes in the 1976 Olympics and was made by obtaining a smear from 
inside the individual's mouth and then examining it under a microscope 
for the presence of chromatin, a substance found only in female cells. 

Suggested ^valuation Activity* > 

For discussion or writing: Dj^n's syndrome is the result of one kincf of 
chromosome abnor nalityrF^linefelter's syndrome, of another. Describe 
the two different kinds If chromosome abnormalities that cause these 
two disorders^ 
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Concept 2: There are more than 2,000 types of genetic conditions and 
birth defects. 

Subconcept 2.4 — Genetic conditions are transmitted in several different 
ways. 



Some genetic conditions are the result of one of three 
single-gene defects: dominant inheritance, recessive inheritance, 
or X-linked inheritance. 



Recommended Grade Level: Secondary (7-12) and adult education 
Student Learning Objective 

Distinguish between dominant, recessive, and X^Iinkcd inheritance, 
and discuss the chances of a child being affected by an inherited condition 
m each of these three patterfisi 



2.4.2 



DoMincnt 
Inharitanoa 
Works 

One aHpc'ed pa'e^t 
^as a single 'au'ty 

(•ount*>fpan in) 




Each c^ttcJ s jhanrps iphefitipg Either the 0 of tft«ii 
from fhe aWecfmJ pa'f r>i ire 50% 



Content 

just as certain harmless physical traits such as hair and eye color may be 
either dominant or recessive when they are passed to new generations 
through linked pair*^ f*enes, diseases and disorders may also be either 
dominant or lecessi enetic conditions that occur as the result of one 
harmful gene in a pair are single-gene defects. When they appear on the 
autosomes, these defects are often called either ''autosomal dominant" or 
"autosomal recessive.**' A third variety «s located on the sex (or X) chro- 
mosomes and IS therefore known as "sex-linked" or "X-linked." 

• Dommant condtttons. One parent is affected by the condition; the other 
IS not. Each child of these parents has a 50 percent chance of being af- 
fected by the condition. These include such conditions as achondroplasia, 
a form of dwarfism, glaucoma; Huntington's chorea; hypercholesteremia, 
a cause of heart disease; and Polydactyly, extra fingers or toes. 

• Recess/ufto«ii/f/ons. These conditions occur when both parents carry the 
same recessive gene. Although there is only a 25 percent chance that a 
child from these parents will be affected, there is a 50 percent chance of a 
child being a carrier. Thus, in later generations the condition may recur if 
a male carrier and a female carrier produce children. Recessive conditions 
tend to be more severe than dominant conditions. They include such con- 
ditions as cystic fibrosis, galactosemia, phenylketonuria (PKU), sickle cell 
anemia, and thalassemia. 

— Continued 
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Concept 2: There are more than 2,000 types of genetic conditions and 
birth defects 

Subconcept2.4 — Genetic conditions are transmitted in several different 
ways. 



Some genetic conditions are the result of one of 
three single-gene defe cts dpminant inhentance, 
recessive inheritance or X-iinked inheritance 



2.4.2 

(conhnut'd) 



• X'lmked amditums The mother is the carrier of X-linked conditions 
While the mother is not affected, she rames one abnormal gene on her sex 
chromosome and one normal gene There is a 50 percent risk that each 
male child will be affected by the disease and a 50 percent risk that each 
female child will be a carrier Among the more common X-linked condi- 
tions are. certain forms of color blindness, hemophilia, and muscular 
dystrophy 

Learning Activities 

1 For class discussion 

• Considering what you know about singie-gene defects, 'why do 
you think that incest and intermamage among first cousins arc 
considered unhealthy practices? 

• Name several different kinds of racial, ethnic, geographical, or 
religious groups that tend to mtermarr}' Are there any diseases 
associated mainly with these groups? Explain why they are likely 
to occur g 

2 From the school nurse or an ophthalmologist obtain charts to screen 
for color blindness Check all students who volunteer. If any students are 
color blind, ask them to trace this characteristic in their families. Discuss 
the adaptations color blind people must make to everyday life 

Suggested Evaluation Activity 

For discussion or writing Specify the inheritance patterns for each of the 
following conditions. 

Polydactyly Cystic hbrosis 

Phenylketonuria (PKU) Huntington's chorea 

Hemophilia Sickle cell anemia 

Muscular dystrophy Color blindness 
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Concept 2 There are more than 2,000 types of genetic conditions ctnd 
birth defects 

Subconcept 2.4 — Genetic conditions are transmitted io several different 
ways. 



2.4.3 



Some genetic conditions are the res uft of multifactorial 
inheritance. i 

v_ 




pri'trudtng tuntajnin^t -«p»n.U Huul 



Recommended Grade Level: Secondar)' (7-12) and adult education 
Student Learning Objective 

Define multifactorial inheritance, and identitv at least two conditions 
associated with it 

Content 

Mulhtacturial inheritance does not follow any of the nuithematically pre- 
cise Mendelian patterns of single-gene inhentance It is distinct from 
chromosome abnormalities, however, in tha^it is hereditary, involving 
the interaction of genes with one another or with environmental factors. 
The incidence of multifactorial conditions varies, some conditions are 
considered multifactorial in one population but not m another For ex- 
ample, a condition known as spina bifida, a defect m the spinal cord, 
occurs in about i in 1,000 live births in the United States, where it is prob- 
ably not multifactorially inherited In Fngland, among the* Welsh, it ck- 
curs in 1 out of 600 live births, and an actual inheritance pattern is more 
likely Some defects generally considered to be the result of multifactorial 
inheritance are cleft lip palate, club foot, congenital dislocation of the hip, 
and hydrocephalus 

Learning Activities 

1 Ask for volunteers to research, and report to the class about, condi- 
tions that are multitacton«jl m one population but not in another 

2 Refer to a dictionary, encyclt>pec^.a, or resource person [o define and 
describe such ct)nditu>ns as spina bifida and hydrocephalus 

Suggested Evaluation Activity 

For discussion or wnting When do you think spina bifida or clett hp 
palate would or would not be the result of multifactorial inheritance'^ 



NotCft: 
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Goal 3: To acquire basic information about 
the prevention and treatment of genetic 
conditions and birth defects and to know 
where to seek help and further information. 



Concept 3: Some genetic conditions and 
birth defects can be prevented, 
treated, or. alleviated. 
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Goal 3: To acquire basic information about the prevention and treatment of j»enetic conditions and 
birth defects and to know where to seek help and further information. 

Concept 3: Some genetic conditions ^nd birth defects can be prever^ted, treat>*d, or alleviated. 



Recommended grade level for instruction* 



Subconeept 







3 1 — Treatment is available both for relatively minor genetic 
conditions and for conditions that have seiious, long-term effects 



^> 1 1 — \hnor ct>nditions sin h pDor vision win he torretted 
or .illev hJted 



1 2 — DistM^t's ami disorders siah as Rh iruompatibilitv and 
duibete^ tan be prevented i>r treated 

3 1 3 — Certain genetic conditions require extensive medKal 
educational, or therapeutic treatment 



3 2 — There are several ways of diagrqiising or predicting genetic 
conditions and birth defects. - ' 

3 2 1— Indiv iduals should be acquainted with their tamilv 's medkal 
historv 

3 2 2 — Amnh>centesis a" ^ other tests have enabled phvsusans 
to detect the presence t . number of birth defects prior to birth 
or imm,ediatel\ after birth 



3 2 3 — Programs dealing with genetic conditions and birth detects, 
particularly genetic counseling programs, have expanded 
dramatically in recent years 

1 . „ . _ ^ 

3 2 4 — Many different options are available to prospective 
parents who believe that their child ma\ have a genetic condition 
or birth detect 



1 ] in^tn 
(K ^) 



liiterau'diati 
v4 h) 



Se«.onila rv 
(7 12) 6i adult 
i\iui ation 



*Note: A solid bullet (•) indicates that this grade level is recommended for teach- 
ing this particular subconcept An open bullet ( ) indicates that the siibconcept 
should have been mastered by students at this grade level Since many students 
have not received instruction about genetic conditions and birth defects in the 
earlier grades, instruction may be rec^uired at more advanced grade levels for con- 
cepts recommended for earlier levels These recommendations are not intended to 
be followed rigorously, rather, they are an outline of hc^w a course of study in genet- 
ic conditions and birth defects might progress from one grade level to another 
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Concept 3: Som. genetic coridit'ons and birth defects can be prevented, 
treated, or alleviated. 

Subconcept 3.1— Treatment is available both for relatively minor genet- 
ic conditions and foi conditions that have serious, long-term effects. 



Minor conditions such as p*>or vision can be corrected or 
alleviated. 



3.1.1 



Recommended Grade Level; T imary (K-3) 
Student Learning Objective 

Describe at least two treatable minor genetic conditions or birth defects 
and the means of treatment for each. 

Content 

Strabismus ("crossed eyes' ) c-'fects tv.;. percent of the population with 
varying degrees of seventy Three peicent of all infants have birthmarks. 
Recognizing that conditions such as these are relatively common can 
prepare students to accept and understand birth defects that have more 
damaging consequences. 

Examples: 

Condition 

Strabismus (crossed eyes) 



Amblyopia (weak t* ?) 



Birthmarks 



Moles 



Treatment 

Glasses, eye patch, 
eye exercises, surgery 
Glasses, eye patch, 
eye exercises 
Usually none required, 
or cosmetic surgery 
Removal under local 
anesthetic 



■//'/ / 




Learning Activities 

1 Conduct a class survey a» d list the following information on a chart 

• How many students have 

Poor vision 
Birthmarks 

Any other minor condition that was present at birth 

• How many students have ever had a similar congenital condition that 
was treated? 

• How many students have i dose relative with such a condition? 

• How many students have ever known anyone with such a condition^ 
2. Develop a 'Treatable Bir^h Defects" poster, depicting the conditions 
and treatments with photographs or drawings 

Suggested Evaluation Activity 

For discussion or writing What kinds of treatment are available for 

Strabismus 
Amblyopia 
Birthmarks 
Moles 
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Concept 3 Some genet'c<ondihons and birth defects can be prevented, 
treated, or alleviated. 

Subconcept 3.1 — Treatment is available both for relatively minor genet- 
ic conditions and for conditions that have serious, long-term effects. 



3.1.2 



Diseases and disorders such as Rh incompatibility and diabetes 
can be prevented or treated. 




After surgery to correct Ueft I»p 
S 



Recommended Grade Level: Intermediate 
Student Learning Objective 

Identify at least three treatable congenital dist'av\s or disorders and de- 
scribe Ihe methods of treating them 

Content 

Some congenital (diseases and disorders are fatal — Tay-Sachs disease is a 
notable example — and no way of treating them has yt^t been found Thf 
recent expansion of research into gt^netic disease and birth defects has 
produced ways of treating and prevt^nting numerous other congenital 
defects that might onct' have had extremely serious consequences 

Fxamples 



Condition 
Prematurity 

Cleft lip palate 

Diabetes 

Rh incompatibihty 
Club foot 

Congenital 
heart disease 
Hemophilia 

Retarded physical and 
mental development 
resulting from rubella 
Phenylketonuria (PkU) 



Notes: 



PriTt'nthm 



Intensive care, high 
nutrition diet ^ 
Corrective surgery, 
speech theiapy 
Special diet, insulin 
Blond transfusions 
Corrective surgery, 
coYrective braces or casts 
Corrective surgery 

Blood plasma 
concentrates 



Spi't lal diet 



Rh vaccine 



\\h ination o( the 
mother-to-be 



-C ontinuCii 
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Concept 3. Some genetic conditions and birth defects can be prevented, 
treated, or alleviated / 

Subconcept3.1 — Treatment is available both for relatively minor genetic 
conditions and tor conditions that have serious, long-term effects. 



Diseases and disorders such as Rh mciimpatibility 3»1»2 
and diabetes can be prevented or treated (contmuod) 



Lean\ing Activiti^ 

1 Invite an adult with either diabetes or hemophilia to discuss his or her 
condition with the class 

2 Research project Using an encyclopedia as a resource, compare the 
ways in which hemophilta affected the lives of the Bntish royal family in 
the nineteenth century with the way a modern family might cope with 
the disease * , 

3 Discuss After companng the diseases in this section, all of which are 
serious but treatable, and assuming youi\ad a "forced choice," which one 
would you select^ What reasons can yuy give tor your choice^ . 

Suggested Evaluation Activity 

For discussion or wnting What congenital disease or disorder might a 
nerson have who requires anv one of the following kinds of treatment^ 

• Insuhn injeLtions 

• Bl<H)d plasma concentrates 

• Anv kmd of ^^pecial diet 



Certain genetic conditions require extensive medical, educational, 1 

or therapeutic treatment. -^-•^ 





Recom^nended Grade Level: Intermediate (4 6) 
Student Learning Objective 

Describe at least two long-term genetic conditions or birth defects, and 
suggest alternative ways of treating them 

Content 

There are an estimated three million mentally retarded individuals in 
America today Half a million people now living were born completely 
or partiaHy bhnd^ Hearing problems and muscular disorders are also birth 
defects that hundreds of thousands of people must learn to live with. 
These are all conditions that may affect their victims throughout their 
lites 

While there has been a great deal of attention to the problem of children 
with major learning disabilities and developmental problems, educators 
and pediatncians are far from unanimous r bout the methods of treatment. 
Some educators advocate the "niainstreanr ing" of such children, helping 
them to adapt to a normal school environment by joining classes of nor- 
mal children as much as possible At the other extreme, special classes 
tor the ' educable mentally retarded" and, on cKcasion, institutionaliza- 
tion, have been a recommended approach There is extensive research 
evidence that mentally retarded children develop more fully in a family 
setting than in institutions Continued 
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Concept 3: Some genetic conditions and birth defects can b\ prevented, 
treated, or alleviated. 

Subconcept 3.1 — Treatment is available both for relatively.minor genet- 
ic conditions and for conditions that have serious, long-term effects. 



3.1.3 

(continued) 



Certain genetic conditions require extensive 
medical, educational, or therapeutic treatment. 



Learning Activities 

1 Invite a specialist in learning disabilities to talk to the class about how 
vanous disabilities are diagnosed and treated. Resource: California State 
Department of Health regional centers for the prevention and treatment 
of developmental disabilities (see "A^gencies" in the reference section). 

2 Have one group of students pretend they are deaf or bffnd. Have an- 
other group of students attempt to teach something to the first group. Use 
blindfolds to simulate blindness and ear plugs or earphones with static 
noise to simulate deafness. 

3 For advanced intermediate or secondary students* Have d classroom 
debate, each side represents one of the following positions: 

• Mentally retarded children should be separated as much as possible 
from other children, and those 'vith IQs below a certain level should be 
institutionalized 

• As much as possible, mentally retarded children should have the 
same kinds of expenence, both at home and at school, as other children. 

Suggested Evaluation Activity 

For discussion or writing: What alternatives are there for treating a men- 
tally retarded child^ 

Notes: 
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Concept 3: Some genetic conditions and birth defects can be prevented, 
treated, or alleviated. 

Subconcept 3.2— There are several ways of diagnosing or predicting 
genetic conditions and birth defects. 

Individuals should be acquainted with their family's medical 'I ^7 1 

history. ^•^•A 



Recommended Grade Level: I nmary (K-3) 

Student Learning Objective ^ 

State at least two reasons why it is important to know about the medical 
history of one's family. 

Content 

Numerous diseases and disorders that may occur during an individual's ^ 
development can be anticipated and treated more effectively, or even 
prevented, when the individual recognizes that such disorders have oc- ^ ^ ^ ( 
curred before in his or her family . Considering the importance of genetic 

factors to personal hralth, ignorance about one's own personal and family d ^ | 

medical history can create problems not only for oneself but also for one's . 
children. For adults who wisl^ to become parents a family medical rec- g m ^ \ 

ord is an important component of family planning. While children 
would not ordinarily keep such a record, an awareness of their own and A-family medu al pedigrot-, showing 
their family's medical history can prepare them for the larger responsibili- trdnsm^smn ot a gt nt tio condition 
ties of adulthood. , 



1 M C ! 



Learning Activities 

1. Have the students fill out the followdng personal medical record check- 
list: 

Either I or someone m my immed'^te family has had one or more cf the 
following illnesses or disorders: 

J , Others in 

my family 

Allergies 

Arthritis — 

Cancer . 

Diabetes 

Epilepsy 

Hearmg defects 

Heart disease 

Mental retardation 

Obesity . 

Tuberculosis 

Visual defects 

Other 



— Continued 
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Concept 3: Some genetic conditions and birth defects can be prevrt^ted, 
treated, or alleviated. 

Subconcept 3.2 — There are several ways of diagnosing or predicting 
genetic conditions and birth defects. 



3.2.1 

(continued) 



Individuals should be acquainted with their 
family's medical history. 




Discuss: 

• Which of these diseases or disorders are contagious? 

• Which might be considered congenital? 
2 Discuss the following questions: 

• Are there any health problems in my family that might affect me 
in the future? 

• Could my health and my family's be improved by belter health 
practices? \ 

Suggested Evaluation Activity 

For discussion or writing: Why is it important ^ v ou to know about your 
family's medical history. 

Notes: 
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Concept 3: Some genetic conditions and birth defects can be prevented, 
treated, or alleviated. 

Subconcept 3.2— There are Several ways of diagnosing or predicting 
genetic conditions and birth defects. 



Amniocentesis and other tests have enabled physicians to detect 
a number of birth defects prior to birth or immediately after birth* 



3.2.2 



Recommended Grade Level: Intermediate (4-6) 
Student Learning Objective 

Describe at least two methods of testmg for congenital defects prior to, or 
immediately after, birth and at least one disease that can be diagnosed 
through each method 

Content 

Ammocentesisisa medical procedure that enables a physician to examine 
*he chromosomes and to study the body chemistry of an unborn child 
while it is still in the mother's womb. Usually performed after the four- 
teenth week of pregnancy, amniocentesis is accomplished by inserting a 
syringe needle through the abdominal wall into the amniotic fluid that 
surrounds the developing fetus. Cells from the fluid are then grown in 
cultures that can be analyzed for their chromosomal content. Among sev- 
eral serious genetic disorders that can be detected through amniocentesis 
are Tay-3achs disease and Down's syndrome. One incidental benefit of 
ammocentesis is that it can be used to identify the sex of the unborn fetus, 
this can be helpful to families with sex-linked (male only) disorders. 

Other tests often administered prior to, or immediately after, birth: 

• Blood tests to identify blood diseases such^ sickle cell anemia and 
thalassemia 

• Enzyme tests of fetal blood cells to identify such metabolic disorders as 
diabetes or phenylketonuna (PKU). 

Learning Activities 

1. Examine drawings or photographs of amniocentesis. 

2 Inqufre at a local hospital how many women ordinanly have amnio- 
centesiion a given month; compare this with the same month five or ten 
years ago. 

3. Conduct a survey of all the pregnant women whom students in the 
class know to hnd out how many of them know about amniocentesis. 

Suggested Evaluation Activity 

For discussion or wnting: Which of the following can be detected through 

amniocentesis? 

Thalassemia Phenylketonuria (PKU) 

Sickle cell anemia Tay-Sachs dis'Mse 
Down's syndrom** Hemophilia 




Amniocentesis 
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Concept 3: Some genetic conditions and birth defects can be prevented, 
treated, or alleviated. 

Subconcept 3.2— There are several ways of diar;nosing or predicting 
genetic conditions and birth defects. 



Programs dealing with genetic conditions and birth dt^fects, par- 
ticularly genetic counseling programs, have expanded dramati- 
cally in X' rent years. 



Recommended Grade Level: Secondary (7-12) and adult education 
Student Learning Objective 

Identify at least two aspects of genetic counseling and at least one source 
of genetic counseling. 



3.2.3 




Genetic counseling 



Content 

With the development of genetics as a science between 1900 and 1950 
came new knowledge about genetically related diseases and disorders 
and new research techniques for diagnosing, preventing, and treating 
such conditions. This knowledge has produced a wide expansion of 
programs to deal with genetic conditions and birth defects. 

More than a dozen states have implemen* -d massive screening, programs 
for such diseases as sickle cell anemia. Forty-eight states screen all new- 
bom infants for phenylketonuria (PKU) both kinds of screening can be 
done with a simple blood test. 

The number of genetic counseling programs throughout the countryhas 
grown from 13 in 1955 to several hundred today. Usually located in hospi\ 
tals and medical centers, genetic counseling programs offer prospective\ 
parents an opportunity to discuss their family's medical history and to/ 
undertake tests for vanous genetic diseases administered by qualified 
physicians and geneticists. Genetic counseling is commonly sought by 
parents who have already had at least one child with a genetic disease or 
disorder. 

Genetic counseling services are usually provided by professionals' who 
are knowledgeable about both genetics and pediatric medicine. Since a 
genetic counselor can predict onl> a limited number of actual bi*th defects 
with certainty, for the most part the counselor can only advise the prospec- 
tive parents about the chances of their children suffering from defects. 
The genetic counselors role is to inform and advise, not to make decisions 
about which course of action the prospective parents should take. 

Learning Activities 

1. Invite a genetic counselor from a local ho&pital or medical center to talk 
with the class about the functions ot genetic counseling. 

2. Discuss: Who should have genetic counseling? 

3. Invite speaker to talk with the class about the prevention of birth 
defects. Resource: Local National Foundation/March of Dimes chapter 
(see "Agencies" in the reference section). 

Suggested Evaluation Activity 

For discussion or writing: Describe two kinds of assistance that prospec- 
tive parents can expect from genetic counseling. 



Concept 3: Some genetic conditions and birth defects can be prevented, 
treated, or alleviated. 

Subconcept 3.2— There are several ways of diagnosing or predicting 
genetic conditions and birth defects. 

Many different options are available to prospective parents who 
believe that their child may have a genetic condition or birth 
defect. 



3.2.4 



Recommended Grade Level: Secondary (7-12) and adult education 
Student Learning Objective 

Describe at least tvv^o options available to prospective parents who dis- 
cover that their child may have a genetic condition or birth defect 

Conjtent 

Prospective parents who are knowledgeable about genetic conditions and 
birth defects may wish to seek help or advice if they are concerned about 
having children with congenital problems. In most cases there is no cause 
for concern. In cases where congenital problems may exist, the prospec- 
tive parents may choose one of several options. 

• Terminate pregnancy In the event of a certain diagnosis of Down's syn- 
drome, Tay-Sachs disease, or other conditions, some parents would find 
this course ^ compelling one 

• Risk having a child ivith a birth defect Amniocentesis can accurately pre- 
dict many severe birth defects. A genetic analysis of the prospective 
parents' family medical histoiies, however, can predict only the chances 
of a genetic disease — a 25 percent chance of a recessive defect or a 30 per- 
cent chance of a dominant condition. Many parents would rather take 
the risk than* terminate a pregnancy. 

• Artificial insemination If the parents are advised in genetic counseling 
that they face significant risks of transmitting a genetic defect to their chil- 
dren, it is possible that the mother can still bear a child after the semen 
from a healthy father is artificially planted in her uterus The success rate 
of artificial insemination is abouf 20 percent 




• Adoption Some parents may choose not to conceive their own biological 
children if they consider the risks of birth defects too severe Such parents 
could still have a family by adopting children. Declining birth rates and an 
increasing number of single mothers raising their own families, however, 
have made it difficult for prospective adoptive parents to find healthy 
infants for adoption 



• Hai^e no children Seventy hve years ago not having children would 
have been inconceivable to most married couples. Today, with o^ er- 
population a major social concern and the growing tendency of both 
parents to pursue careers outside the home, childless couples are more 
common. 



— Continued 
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Concept 3 Some genetic conditions and birth defects can be prevented, 
treated, or alleviated. 

Subcon(;ept 3.2 — There are several ways of diagnosing or predicting 
genetic conditions and birth defects. 



3.2.4 

('A)nhnued) 



Many different options are available to prospective 
parents who believe that their child piay have a 
genetic condition or birth defect 




Learning Activities 

1 Set up a role- play situation in which two people who are prospective 
parents go to see a genetic counselor. Have two group^ portray the fol- 
lowing situations. After the role play allow tine for class discussion. 

• The counselor explains that the results of amniocentesis indicate 
that the child will have Down's syndrome; the counselor asks the par- 
ents to consider what they will do 

• The counselor tells the parents that their unborn child will have a 25 
percent chance of being affected by cystic fibrosis The parents discuss 
what to do 

Suggested Evaluation Activity 

For discussion or writing. Whit \» ould you do if you v ere a parent and 
learned through genetic counseling tlia*^ your unborn ciuld hau 

• An almost certain chance of having Down's syndrome 

• A 25 percent chance of having cystic fibrosis 

• A 50 percent chance of having hemophilia 



Notes: 



Goal 4: To understand the personal, social 
and economic consequences of genetic conditions 
and birth defects and to gain insight into 
the important ethical questions raised by 
advances in genetic medicine. 



Concept 4: Genetic conditions and birth 
defects affect individuals, families, 
and the society. 



^ - 
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Goal 4: To understand the personal, social, and economic consequences of genetic conditions and 
birth defects and to gain insight into the important ethical questions raised by advances in 
genetic medicine. 

Concept 4: Genetic conditions and birth defects affect individuals, families, and the society. 



Subconcept 



4.1 — It is important to be able accept genetic conditions 
in oneself and in others. 



4 1 1 — All pO(>ple tire bi>rn v\ ith some featurt's or qutilitios [hey i;ki' 

4 1 2 — All people jre hi). v\ith some tojHjres or quaiitjes the\ 
VNould proper not to have 



4.2— Genetic cond.tions and birth defects are extremely costly 
to society-. 

4 2 1 — Some of the costs arc emotiondl in nature, prini ipallv io 
the aftected individual and his or her faniilv 



4 2 2 — Some of the ci^sts are tmantial 



4.3 — Throughout history there have been attempts to develop 
''ideaT* human beings. 



4 3 1 — Philosophers, scientists, and pt>litical leaders ha\e 
per!i>dicaliy advocated the use ot eugenics as a v\av ot improving 
human beings 



4 3 2— Important recent advances have been made m the 
technology of genetic engint^ering (genetic counseling, test tube' 
babies cloning! 



4 3 3— Our society is on the threshold ot being able to deterrnmt 
the kinds of people that are born, and this has proft>und moral and 
'ethical implications 



Recommended grade level tor instruction* 



Pnrr.a r\ 



(4 M 



Sev. oiitiarv 
• - 12) & adult 
t?tkuatu>ii 




*Note: A solid bullet (•) indicates that this grade level recommended tor teat h- 
ing this particular subconcept An open bullet ( ) indicates that the subconcepi 
should have been mastered by students at this grade level Smce many students 
have not received instruction ab(»ut genetic conditions and birth detects in the 
earlier grades, instruction may be required at more advanced grade levels for con 
(.epts worn mended for earlier levels These recommt^ndations are not intended 
K'followed ngorously, rathtT they axe an outline of how a coursetitstudv in^enet- 
ic tonditions and birth defects might prtigress from one grade level ttj another 
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Concept 4 Genetic conditions and birth defects affect individuals, 
famJies, and the society 

Subconcept 4.1— It is important to be able to accept genetic conditions in 
oneself and in others. 



All people are born with some features or qualities they like. 



Recommended Grade Level: Primary 
Student Learning Objective 

Identify at least twu inherited traits or characteristics m vourselt that \ ou 
hke 

Content 

Self-acceptance is a prerequisite for accepting and understanding others, 
particularly others who may be perceived as physically or mentally in- 
fenor This concept is deceptively simple, the learning activities may re- 
quire considerable sensitivity and tactful assistance on the part of the 
teacher if some students appear to have negative self-concepts 

Learning Activities 

1 Have each student stand K)r a short time m frt>nt t)f a full-length mirror 
Then ask tjjt students to Ante a brief statemeiu aouut "Things i Sa'v That 

1 Liked/' 

2 Divide the class into small groups, tach group discusses the topic "My 
Best Quahties " After the students have identified several qualities in 
themselves that they consider their "best/' ask them to rank the qualities 
on a spectrum ranging from "probably, or definitely, inherited from my 
parents" to "prol>ablv, or definitely, the result of my envrronment/' 

3 Ask for volunteers to tell the class their reactions to the following 
statements. 

• The quality of my mother that 1 hke best and also have is 

• The quality of my father that 1 like best and also have is 

Suggested Evaluation Activity 

Discuss. Why do you think people who like themselves might be happier 
than people who dislike themselves^ What makes a person hke himself 
or herself? 



RJC 



4.1.2 



Concept 4: Genetic conditions and birth defects affect individuals, 
tamilies, and the society. 

Subconcept 4,1 — It is important to be able io accept genetic conditions 
in oneself and in others. 



All people are born with some features or qualities they would 
prefer not to have. 



Recommended Grade Level: Primary (K-3) 
Student Learning Objective 

Describe several ways uf enabling oneself and others to accept a defect or 
disorder 




Content 

The way we react to physical defects or disorders in others is often deter- 
mined by the way we feel about ourselves Similarly, our own imperfec- 
tions can be the source either ot anguish or of strength This concept can 
lead in many different directions The focus may be either on physical 
qualities or qualities of character, or both For teachers who are comfort- 
able dealing with group dynamics physical defects can be a touchstone 
for investigating the motives behind intergroup rivalries and cruel be- 
havior among students 

Learning A*.tivities 

1 Have each student privately note down a response to "The one qual- 
ity in myself I would change if I could is . " The students may share 
their responses with the rest of the class if they wish. Ask the students to 
write a private response to the following question 'i probably can't 
change this one quality. Therefore " Again, students may share 
their responses on a voluntary basis 

2 Read a biography ot Helen Keller 

3 Have a class discussion about teasing Introduce the tollowin^ ques- 
tions 

• Who engages in teasing? 

• Why do people tease other people^ 

• What kinds of things do people tease others about^ 

• Instead of teasing someone with a particular weakness what 
would be a way of making that person feel more accepted? 

4 Have the students discuss or write about their feelings in response ti> 
the following situation You pass a crippled person on the street What ^ 
your reaction? 

Suggested Evaluation Activity 

Discuss. What things could you do to help a disabled schiH>lmate fee^ 
more comfortable or accepted^ 



ERIC 



Concept 4* Genetic conditions and birth defects affect individuals, 
families, and the society 

Subconcept 4.2 — Genetic conditions and birth defects are extremely 
costly to society. 



Some of the costs are emotional in nature, principally to the af- 
fected individual and his or her family. 



4.2.1 



Recommended Grade Level: Intermediate (4-6) 
Student Learning Objective 

Analv/e the emot)onal adjustment required of the individual and the 
family to a serious congenital defect 

Key Words 

Sibling A brother or sister 

Marty riioffi Great suffenng, often dt'liberatt'ly chosen 



Content 

In the case of birth defects that produce a long-term condition requinng 
extendtJ treatment and care, an important emotional adjustment is re- 
quired on the part of both the individual and the family- Common day- 
to-day emotitmal consequences of such birth defects include. 

• Guilt Both the child and tht^ parents tend to feel thdt there is some- 
thmg "wrong" or "infcnor" about themselvt^s 

• Denial For years tht^ parents may deny, either ccmsciously nr sub- 
consciously, that a child is retarded, for example 

• Ovn -protect n\ fiet^"- and over- ami pensa turn Parents ot hemophiliacs, tor 
example, frequently trv io protect their children from injury, thus stultify- 
ing the «.h-ild's normal psychological need tor independence 

• Problem<i with siblings Often a child with a birth detect is given more 
attention than hjs or her siblings, thus producing a higher than normal 
amount of sibling rivalry Siblings themselves may experience severe 
guilt feelings because they are sii much "better" than their afflicted broth- 
er or sister 

• An^er The parents, the child, and siblings normally have feelings of 
anger and resentment about their situation Yet this anger is difficult to 
express, it can become a permanent influence on the emotional climate 
of the familv Occasionally this anger can lead to physical abuse of the 
affected child 

• Martyrdi'm Parents and affected individuals feel that they must devote 
all their attention to the problems caused by a particular birth defect even 
if thfs is not completely necessary Their behavior is an indirect expres- 
sion of their anger and .esentment, and it can have only negative effects, 

hmiitionally healthy acceptance of a genetic condition or birth defect can 
be difficult to achieve Often individual or family counseling may be 
required- 

— Cotitm ued 
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Concept 4 Gent'tic conditions and birth dt'fects affect individuals, 
families, and the society 

Subconcept 4.2— Genetic conditions and birth defects are extremely 
costly to society. 



4.2.1 

(tcintinutMl) 



Some of the costs are emotional in nature, 
principally to the affected mdividual and his or 
her family 




A mother and her four- week-old child with 
Dt>wn's syndrome 



Learning Activities 

1 Divide the class into groups Assign each group a particular role pla\ - 
ing situation involving the presence of a disabled child in a fanuly Allow 
time for class discussion 

Examples 

• The father resents the child but tries to hide it. thus refusing io 
deal with his resentment 

• The mother and father over- prote<.t the thild 

• The brothers and sisters begin to teel that thov no longer receive 
sufficient attention from their parents 

• 1 he brothers and sisters explain to friends that thev hav e a broth- 
er or sister with a birth defect 

2 "Forced choice" exercise Ask the students to ansv\er the follovMng 
questions in writing (not tti be handed in) 

Which would you rather have 
A parent who is too strict One who pays no attention to vou 

A brother who is mentally retarded A brother who is blind 
A tather with a heart condition A father with diabetes 

Go through some sample answers, >nd ask different students tc^ state the 
reasons for their answers 

Suggested Evaluation Activity 

Discuss What do you think would be the most difficult problems tor the 
parents of a severely disabled child^ For the bio^hers and/or sisters? 

Notes: 
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Concept 4 Geni'ta tundttions and birth defeats afk»ct individuals 
families, and the society 

Subconcepl 4.2~Genetic conditions and birth defects are extremely 
costly to society. 



Some of the costs are financial. 



' 4.2.2 



Recommended C^rade Le%el InUrnu'duiti' (4 h) 
Student learning Objective 

AnaK/e the tinamuil co^t ot a ^eni^tn condition i>r birth detect to the 
individual or tamiK 



Content 

The tmancial burdt-n ot some congenital conditions and disorders (.an 
strain familv resources tar beyond normal limits A child with Ta> -Sachs 
d'sease, tor example, will me\ itably die at the end of two or three years, 
\et intensive care during t' time can cost as much as $35, (XX) Main- 
taining a sevep'ly retarded individual m an institution can cost between 
$230,000 and $730,0(X) over the individual's lifetime Treatment (mainly 
dietary) tor a child with eailv stages of phenylketonuria (PKU) can co^t 
more than $10,000, yet treatment can prevent the far more costly effects 
of severe mental retardation that could occur without it Since all of the 
more serious genetic conditions and birth defects require long-term* 
medical care, all of tht'm bei ome financially costlv to individuals, families, 
and the soi^ietv 



Learning Activities 

1 Have the students do a onst'inc r oru nted study of the costs of medi- 
cal carf in vour comrnunit\ for a wide variety of genetic conditions and 
birth detects, ranging from relatively mild defects (poor vision) to the 
most strums (mental r-'tardation, requiring institutionali/ation) 

Ct^mpare the expenses 

• a family 

• 1 o health ageru k - 

• To taxpavers 



Suggested Fvaluation Activity 

For discussion or writing Which ot the following conditions m a child 
ut>ulci probabh place the greatest tmancial burden on a ta.-nily^ 

• 1 arlv stages ot phen\ Iketonuria (PKU) 

• Dow n's sv ndrome 

• Advamcd stages ot PKl 

• Hemophiha 



COST Of PKU tPhpnylKplunuf f.»' 
'SO C.'se*i 
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Cnna'pt 4 Genetic rt)nditu)ns and h»rth dekvts iitfect individuals, 
families, and the society 

Subconccpt 4.3 — Throughout history there have been attempts to de- 
velop "ideal" human beings. 



4.3.1 



Philosophers, scientists, and political leaders have perioilTcally 
advocated the use of eugenics as a way of improving human 
beings. 




Speech therapy following surgen- tor tiett hp 



Recommended Grade Level: Sinondim (7-12) and nduit eduLJtion 
Student Learning Objective 

Describe eugenics, and cite at least two instances m w KkH politu ai leaders 
attempted to implement eugenks .is a social polRV 



Key Words 

Aryan Nordic, blond, tair-skinned 

iu^ctih'- improving human beings b\ the deltbeiate sclettion of i.(Ttam 
types of people to perpetuate their qualities 

iuthnuis Improving human beings through rhanges 
in the environment 

Content 

The nincteenth-Lcntury biologist Francis Galton t^oined the term "eugen- 
iLs" to describe the deliberate selectii>n of certain types of human beings 
to perpetuate their qualities in future generations- m short, breeding 
better people "nuthenics"~improving human beings through improve- 
ments in the environment — is the opposite 

While not Kibeled as such, eugenics was ePTisioned centuries before 
Galton by the Greek philosopher Plato The notion of a supenor kind of 
human being, the "philosophor king/' was central to Plato's vision of an 
ideal si>ciety m the Rcpuhlu Plato wrote "It follows that the best of 
both sexes ought to be brought together as often a*- possible, and the 
worst as seldom as possible and that the issue of the former unions ought 
to be reared, and that of the latter abandoned if the flock is to attam to 
tirst-rate excellence " 

Friederich Niet/sche, a nini'ti»enth-centurv Cjcrman philosopher and 
poet, amplified this idea bv suggesting that ' man is a rope strett hed 

— Co tit in ucd 

Notes: 
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Concept 4: Genetic conditions and birth defects affect individuals, 
families, and the society 

Subconcept 4.3 — Thioughout history there have been attempts to 
create "ideal" human beings. 



Philosophers, scientists, and political leaders X % ^ 

have periodically advocated the use of eugenics as ^^O.l. 
a wav of improving human being^. Uontmued) 



between the animal and the Superman." Nietzsche envisioned the Super- 
man as a perfect being of superior mental and physical ability. 
Any actual implementation of the concept of eugf?nics impbes total con- 
trol of human reproduction by the government or state. In ancient Sparta 
this was a practical reality, the government determined that only the 
strongest and most able young men could father children Closer to 
memory is Adolf Hitler's attempt to eradicate the jews during World War 
11 as part of a massive crusade to breed a superior ''Aryan" race More 
than SIX million jews were exterminated in German concentration camps 
between 1939 and 1945. 

Note: This subconcept is not intended as an endt>rsement of eugenics 
The teacher should also present the idea that individual, ethnic, and 
racial differences are not only desirable, but necessary, for the health and 
well being of a society 



Learning Activities 

1 Have a class debate for and against eugenics 

2. Discuss* Why are individual differences among people important lu a 
society^ Do you agree that individual differences an important^ 

3. Ask for volunteers to read, and report to the class about, Ihe Dtary of 
Anne Frank, i^e story of a German jewish teenager dunng World War H, or 
Aldous Huxley's Brave Nciv Wor/ti. the story of a society m which eugen- 
ics is the official government policy 

4. Arrange for the students to view either judgment at Suremburg or QB 
VU Both hlms deal with the plight of the jews during World War 11 (Check 
local theatres, television listings, or film rental services ) 

Suggested Evaluation Activity 

For discussion or writing' Distinguish between eugenics and euthenus 



Note*: 
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Concept 4: Genetic conditions and birth defects affect individuals, 
families, and the society. 

Subconcept 4.3 — Throughout history there have been attempts to de- 
velop "ideal" human beings. 



Important recent advances have been made in the technology of 
genetic engineering (genetic counseling, "test tube" babies, 
cloning). 



Recommended Grade Level: Secondary (7-12) and adult education 
Student Learning Objective 

Identify at least two technological aspects of genetic engineering w ih 
which saentis^s are currently experimenting 

i 

Content 

On the one hand, genetic engineering— the technological manipulation 
of heredity — has the ring of science fiction, seemingly improbable and 
^ unattainable. On the other hand, genetic engine^ ng is an ancient prac- 

tice 

For centuries farmers and horsebreeders, amorig others, have experi- 
mented with creating new kinds of plants and animals by inbreeding and 
cross-breeding. Couples who choose not to have children for fear ot 
passing on diseases th^t ar^ known to "run" in their families often do so 
withouh^the benefit of genetic C'lunseling or sophisticated laboratory 
analysis of their chromosomes and blood cells Both are relatively primi- 
tive examples of genetic engineering. 

The "new^ genetics" is distinguished uy the extent to which modern 
scientific expenments have progressed toward determming genetic fac- 
tors artiwcially in a laboratory se'.ting. 

^4^. The first successful experiments with artificial insemination of humans 

^ ^ incurred in 1884. "Test tube babies"— the creation of fetuses in artificial 

^ wombs — have. been the subject of extensive laboratory experimentation 

for more than a decade. Although no fetus has ever been born from this 
^ prdcess, Russian scientists have been able to keep a fetus alive in an artifi- 

Lial womb for more than six months. 



Cloning, tfie reproduction of living organisms from single cells of thos^ 
I ^ ^ organisjp^, producing a duplicate ot the original organism asexually, 



J \ — Contmucd 

Notes: 



Coryept 4: Genetic conditions and birth defects affect individuals, . 
y ^Jarmlies, and the society 

Subconcept 4.3 — Throughout history there have been attempts to de- 
vel^ ''ideal" humanjt>eings. 



Important recent discovenes have l>een made m A '1 O 

the technology of genetic engineering (genetic 

counseling, "test tube" babies, cloning) (continutd) 



has already been accomplished with plants and some lower orders of 
animals One scientist has predicted that a human clone will be produced 
by 1980, others claim that human clones may not be feasible for decades, 
or even a century. Popularly this process has been labeled, in speculative 
discussions, "xeroxing human beings." 

Perhaps most important, in the years since the discovery of the structure 
of the DNA molecule, scientists have cond»'.ted laboratory experiments 
indicating that DNA molecules from different species can be recombmed, 
producing entirely new forms of life. For two years (1974-76) the.National 
Institutes of Health imposed a moratorium on all research in this field, 
fearing that new virus- like microorganisms might l>e developed and 
accidentally released into the population. Strict guidelines for such re- 
search were issued in the spring of 1976, and it is now continuing. In the 
future scientists may be able to produce new genetic codes in a laboratory 
setting. 

Genetic counseling and laboratory expenments have made the eventual 
control of human heredity a realistic outcome. The main question is not 
whether such a development is possible— clearly it has t>egun to occur- 
but when it will happen. 



Learning Activities 

1. For class discussion: 

• As a class, decide which current hero would be the most desirable 
to "carbon copy" (clone), and why. Why might cloning not be a 
desirable scientific development? 

Suggested Evaluation Activity 

For discussion or writing: Distinguish between a simple, primitive form 
of genetic engineering and a more advanced, technological form. 



Notes: 
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Concept 4: Genetic conditions and birth defects affect individuals, 
families, and the society. 

Subconcept 4.3 — Throughout history there have been attempts to de- 
velop ''idear' human beings. 



4.3.3 



Our society is ori the threshold of being able to determine the 
kinds of people that are born, and this has profound moral and 
ethical implications. 




Recommended Grade Level: Secondaryl7-12) and adult education 
Student Learning Objective 

Analyze moral and ethical issues resulting from the new genetics 
Content 

Although our society is only on the threshold of e genetic revolution, 
recent scientific discoveries suggest that when the technology of control- 
ling genetics is finally perfected, the human race will rapidly move into 
one of the most significant stages of history. The moral and ethical ques- 
tions raised by such a prospect are far-reaching The dilemma has been 
aptly described by Theodosius Dobzhansky, a noted geneticist and 
writer." . . . if we enable the weak and the deformed to hve and to propa- 
gate their kind, we face the prospects of a genetic twilight; but if we let 
them die or suffer when we can save or help them, we face the certainty 
of a moral twilight." 

The implications of the new genetics can best be represented in the form 
o^^ several key questions ^ 

• Who would determint *vhat kinds of people would be born? 

• In the event of total control of human reproduction by the state what 
rights would individuals, both living and unborn, have^ 

Is scientific progress inevitable? Should some kinds of scientific 
exp**rimentation be stopped? 

Learning Activities 

1. Select volunteers to rCjjort to the class about the role of genetics in 
different science fiction films or books. In these visions of the future what 
kinds of people exist, and how did they come into being? 

2. Have a class debate on the following topic: 

• It is 1985. The government of the state of California has just pro- 
claimed that no one with a genetic disease will be allowed to have 
children. 

• Argue for and against this policy 
Suggested Evaluation Activity 

For discussion or writing Describe two moral or ethical issues implied 
by the "new genetics." 



Ct'll division, whitefish 
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Glossary 



Attutio ihhi> The building blocks of protein, tor v\hich 
DNA forms the genetic code 

AmfihKCfitc^^is Needle puncture ot the uterus and amniot- 
ic cavity through the abdominal wall to allow anmiotic 
fluid to be withdrawn by syringe. The term is often ap- 
plied to the whole procedure of prenatal diagnosis by 
tulture and analysis of amniotic fluid cells 
Autot>otm' Any chromosome other than the sex chromo- 
somes Humans have 22 pairs of autosomes 
Atyari Nordic, blond, »'air- skinned 

Birth dcfCit A disease, disorder, or other condition pres- 
e-nt at birth that can unpair an individual's health 

Cell The living active microscopic unit of all plants and 
animals, consisting of many specialized parts 

Chromo:^iWie abtiorttiality ortrror An abnormallt^ ot chro- 
mosome number or structure 

C//r<j?m)s(imt s Microscopu threadlike bodies in the nuclei 
of cells 

Chmc A cell line deru ed bv mitosis trom a single ancestral 
cell 

Con^^L'tiital tnut IrMi present at birth, not necessariK 
genetic 

Ci/toloi^i/ The studv ot cells 

Cytof>^nicth^ The stud\' ot the genetic ettects ot Lellulai 
reproduction, focusing primarily on the chromosomes 

D\A Deoxv ribonucleic acid, the nucleic acui of thechro- 
mcisomes 

Dominatuc The c|uallt^ ' ^ : particular trait that appears 
when It IS paired genetically with a different trait, the 
second trait being recessive 

I fivtnmmcnt The conditions or intlueiites present in the 
VNorld an individual inhabits 

Lus^Cfiu's improving human beings bv the deliberate 
selection of certain types of people to perpetuate their 
qualities 

Lutht'fiu^^ Improving human K'lngs through i hanges in 
the environment 

Lvolutwn Gradual change from one form ti> a nev\ (»r 
differenl^ form 

ft'fws The developing orgxinism ot a human being prior to 
birth 

Genes The units m chromosome^ that tietermine heredi- 
tary traits 

Genetu totuiitum Any quality or trait that an individual 
inherits from his or her parents 

Gt^neths The scientific study of heredity 



Gefieth nhie I he process of chemical change and recom- 
bination that occurs during cell division, involving the 
tour basic chemical cT)mpounds of DNA and the 20 amino 
acids that make up all proteins 

Genetic trait Trait determined bv genes, not nece^ ril\ 
Ccmgenital 

Heredity The inheritance ot physical and nx'ntal charac- 
teristics 

Miutyrdofti Great suttering, often deliberately chosen 
A1t7(»s/s The special t\ pe ot cell division occurruig m the 
germ cells 

Mito^h I he reproduction ol a cell bv- dividing into an 
exact duplicate ot itself 

Multifaitoruil Determined by multiple factors, genetic 
and non-genetic, yet in a discernible hereditary pattern 

Mutation A failure of a gene to produce an exact self- 
copy, resulting in modification ot the hereditary tra:t 
produced by that gene 

Suttitioti Any form of nourishment mainly iood 
Suileu^ The central part of a cell 

Pretiataiiare Maintenance t>f a mother's health prior to 
the birth of her child 

Prenatal diai^tio^is Determination ot the likelihood of birth 
defeats in an unborn fetus 

Psychomotor Oi or relating to motor actii)n directly pre)- 
ceeding frt)m mental activity 

Reie^^nvness 1 he quality Lif a particular trait that does not 
appear when paired genetically with a dominant trait 

Set t hrottiOH^ttie^ Chromosomes responsible for sex deter- 
minatum 

Sihhnj;^ A brother or sister 

S;h'cic.s Groups of living organisms that interbreed 

Spenti Male germ (sex) ceiis that unite with female ova 
(egg) cells to produce a new organism 
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Common Congenital Diseases and Disorders 

A Summar) (u Important Features 



Cleft lip palate 

Symptomt* immediatflv obstTvable at birth C iett hp 
tailure ot the two sides ot the upper lip to grow together 
properly Cleft palate, a split or opening in the root ot the 
mouth leading to complicatu ns in breathing, speech, 
hearing, and ingestion of ioodi These conditions occur 
both together and separately 
Treatment Corrective surger\', speech therapy 
Pattern of tran'>mi^'>ion Variable, otten multitactorial 

Club foot 

SympUomty Twisted position of oneoi both of a baby's teet, 
easily recognizable at birth, resulting, if untreated, m 
inability to walk and or shortened legs or toes 
Treatment Surgery, corrective shoes or braces With 
proper care, most affected individual:; can walk normally 
by the time they ttrach physical maturity 
Pattern of transmis^^ion Multifactorial 

Cystic fibrosis 

Symptoms Unusually thick mucus blocks the lung*^, 
causing coughing, difficult breathing, infections, and 
distended lungs Secretion of the digestive juices is re- 
duced, causing poor digestion of food, a massive appe- 
tite, thin body build, poor tolerance of exercise, short 
stature, and in some cases delayed sexual maturation 
Salt is lost in perspiration more t?asily than normally 
Treatment. Life expectancy is shorter than normal Phys- 
ical therapy can improve breathing, synthetic digestive 
enzymes can improve digestion, salt tablets can help to 
avoid loss of salt in perspiration, antrou)tics can treat 
lung infections 

Pattern of transmission Recessive 
Diabetes 

Symptoms. Thirst, increased appetite, weakness, weight 
loss, in extreiiie circumstances, unconsciousness or con- 
vulsions 

Treatment Since diabetes is essentially the result oi meta- 
bolic disorders leading to high blood sugar, this ct)ndi- 
tion can be corrected by insulin injections and careful 
diet and exercise 

Pattern of trans mi:>t>ion Muitifactt)rial 
Down's syndrome 

Symptoms- in early stages of deveU)pment, distinct phys- 
ical features, slanting eyes (Down's syndrome is some- 
times referred to as "mongolism"), curving folds of skin 
at the eyes, shorter than average stature, often a single 



larre urease on the palm oi tht^ hand In later stage>> t>t 
development, var\'ing degrees ot mental retardation, 
occasionally heart disease and other complications 
Treatment Antibiotus tor some complications attending 
Dov\n's syndrome, special education Life expectancy 
may be nearly normal 

Pattern of transmi-^^um C hromosome abnormaiitv 
Hemophilia 

Symptoms Poor clotting of blood, spontaneous bkeding 
or excessive bleeding after minor injur\', damage to joints 
Treatment Injections of the defictent clotting factor With 
proper care, hemophiliacs can lead normal live^, al- 
though they must take care in exercising 
Pattern of trant*nu'^i>ion X -linked 

Huntington's chorea 

Symptoms Between the ages of 30 and 40, progressive 
deterioration of the brain and central nervous system, 
producing involuntarv' jerking, loss ot mental abilities, 
depression, insanity, and ultimately death 

Treatment None 

Pattern of transmission Dominant 
Hydrocephalus 

Symptoms. Larger than normal head si/e Hydrocephalus 
IS the result of abnormal quantities of cerebrospinal fluid 
in the brain, usually due to a blockage, tumor, or mal- 
formation that interferes with the circulation of the fluid 
through the central ner\'ous system 
Treatment' Surgical removal of excess fluid Without 
treatment, affected children rarely survive 

Pattern of transmission Multifactorial 
Muscular dystrophy 

Symptoms Muscular dystrt)phy is actually a group of dis- 
orders, all of which involve damage to the muscles sup- 
porting the skelett)n, resulting in piogressive weakness 
Duchenne-type muscular dystrophy, occurring in the 
first few years of life, is the most common 
Treatment. Tempi^jrary relief through therapy and braces 
Death usually occurs within 15 Or 20 years of onset 

Pattern of transmission Commonly X-linked 
Phenylketonuria (PKU) 

Symptoms An inborn error of metabolism. PKU is the 
inability to metaboli/e the amint) acid phenylalanine In 
the newborn PKU tan be detected through a simple 
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blood lest Later on a chjld with PKU can be identified by 
unusually lighter hair or skin than his or her siblings In 
advanced stages PKU can produce abnormal destructive 
behavior and degrees of mental retardation. 

Treatment The most serious effects of PKU can be pre- 
vented jn infancy through a special diet that balances the 
body's lack of the phenylalanine enzyme If PKU ad- 
vances beyond this stage, mstitutionalization may be 
required to deal with severe mental and physical retarda- 
tion 

Pattern of transmib^icn Recessive 
Rh incompatibility 

Symptoms In the newborn child, )tUindiit', anemia, still- 
birth, or complications leading to mental retardation and 
subnormal physical development 

Treatment Rh disease is the result of the inci>mpatibilitv 
of Rh blood factors in the mother and father Although 
once among the most eommiin causes of birth defects, 
the disease can now be prevented completelv bv a 
cine developed in 1%8 

Pattern of transmission Dominant Rh taetor distMse lan 
occur onlv m situations vshere the father has Rh positive 
blood uhile the mother has Rh negati\e blood 

Sickle cell anemia 

Symptinn:^ AJ:>lood test will rrvtal that the bearer ot th)^- 
disease hasbUK>d cells tha' <ire sirkle- shaped, rather than 
the normal round shape Although \ u tinis ot this diseast^ 
can lead normal lives, seven' anemia is common and 
affected individuals experience periodic pain an*.! mtei - 
tions The life span is usuallv shorter than normal 

Ireatment No cure hiis In en found lemporar\ analgesk 
relief, antibiotirs, ar.d onasion.il bU^od transfusions arr 
necessar\ 

Pattern of trini^mi^^ii n Ketessivf 
Spina bifida 

Symptonis A deteit in the hone striiiturr {4 the s[->ir^.il 
column, often produi ing a largo t v st { ontainm); pcUi-> of 
the spinal lord, observable at bitth 

Ireatment C v>rrei tive surgerv In se\ ere ase^ t hildrtMi 
who have been treat»'d are parah/ed belnw thf w.ust 
pattt rn i*f Ifan^fni^^^wu Nhiltifai torhji 



Tay-Sachs disease 

Symptoms An infant with Tay-Sachs disease appears 
normal at birth Within four to eight mtmths the first 
symptoms appear in the form of weakness, sluggishness, 
and poor psychomotor development. The symptoms be- 
come progressively more severe — blindness, deafness, 
seizures, paralysis, and total mental retardation usually 
iKXur Death' always occurs by three ti^ five years of age 

Treatment None 

Pattern of transmission Recessive 
Thalassemia (Cooley's anemia) 

Symptoms Severe anemia, the result of a Knlure of the 
body to produce blood cells with the normal am.ount of 
hemoglobin Children with thalassemia ar^' pale and list- 
less 

Treatfnent Hemoglobin transfusions throughout life, 
beginning in the first vear 

Pattern ef tTiVismis^h)}i Rcnessive 
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\civ triglarid journal of Mcduiric 

Science 

Sden^e Wirs 

Available in many libraries 



Instructional Materials for 
Classroom Use 



All About Healthy Mf A vvurkbook, coloring book, and 
reader for kindergarten through grade three, emphasiz- 
ing the mdividutj's unique quahties and difterences 
from others 

Available from 

Office of Child Development 

U S Department ot Health, Education, and Welfare 

Washington, D C 20201 

Teacher's manual also available 



So I Have Sickle Cell Trait Booklet tor the primar\ or 
intermediate level, using smiling- faced characters to tell 
about sickle cell trait 

Available from 

National Sickle Cell Disease Program 
Bethesda, MD 20013 



T(>«i/'s Siikle Cell Crisis Fully illustrated coloring and 
stc^iybuoks for the c^iementary level 

Available from 
Rapid Press 
1726 North First Street 
Milwaukee, WI 33212 



Why Is Mary on a Diet^ Illustrated reader for intermediate 
level about a little girl who was born with PKU and mu»t 
be on a special diet for most of her life 

Available fron. 

The Children's Memorial Hospital 
2300 Children's Plaza 
Chicago, IL 60614 

Instructions on how to perform geneiicexperim.ents with 
fruit flies, corn seedlings, etc , are available with the 
purchase of materials for experiments from several com- 
panies 

Ward's Natural Science 
P O Box 1749 
Monterey, CA 93940 

Nasco BK)logical Science 
P O Box 3837 
Modesto, CA 95352 

College Biological Supplv Co 
PO Box 1326 
tseondido. CA 92025 



W7irfi Are the fatt^ About GenrtH P/Mt/^r^ Booklet A bnet 
introduction with intormative charts ano statistics Ap- 
propriate for internu'diate and secondarv levels 

Available fnmi 

National Institute*- ot Health 
Bethesda, MD 20014 
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Agencies 



For turlher information about additional booklets, films, 
hhribtnps, learning materials, or speakers, contact 

The Arthritis Foundation 
1212 Avenue of the Americas 
Nev^' York, NY 10036 

California Epilepsy Society 
14652 Ventura Boulevard 
Sherman Oaks, CA 91403 

National Hemophilia Foundation 
25 West 39th Street 
New York, NY 10006 



Muscular Dystrophy Associations of America, Inc 
810 Seventh Avenue 
New York, NY 10019 



National Association tor Retarded Citi/ens 
P O Box 610^ 
Arlington, TX 7601 1 



National Cvstic Fibrosis Foundation 
3379 Peachtrec Road, NF 
Atlanta, GA 30326 



National Foundation March o\ Dmics 

P O Box 2000 

White Plains, NY 10602 



National Genetics Fi^uT.aation 
2S0 West 37th Street 
New York. N> 1001^ 



Sickle Cell Anemia Research and [ ducatKm Inc 

?201 Steiner Street 

San Fiancisro, C A 941 IS 



State of California Regional Centers tor the 
Developmentally Disabled 
Regional Centers Section 
744 P Street 
Sacramenti) CA 9S814 



Questionnaire 

for Pretest or Review 



Reci)mmended tor teachers, secondorv students, and 
adult education stud»*nfs, as either a pretest or review of 
instructional content 



In^jtruitums For each true talse and multiple Lht)Ke que^ 
tion bekm. cirtle one or more answers that apply 



1 A person can acquire a genetic disease trom 

A Poor diet 

B Inheritance 

C Friends 

D Environment 

2 Some diseases are passed on frtim parent to child 
through heredity 

.A True 
B False 

3 Which of the following are inherited"* 

A. Sickle cell anemia 

B. Hemophilia 
C- Diabetes 

D Tay-Sachs disease 

E- Cystic fibrosis 

F Tuberculosis 

G- Pneumonia 

H- Chicken pox 

4 A gene is 

A. The smallest unit of heredity 

B. A part of the red blood cell 

C. An aid to indigestion 

5 A carrier of a genetic dmea<;e has the follow mg 
characteristics: 

A Must have a blood tranfusion to correct his or her 
condition 

B May be unaware of his or her carrier state 

C. Will nev^r suffer from the disease itself 

D. Has a short life expectancy 

6 Recessive genetic diseases and disorders 

A. May come and go 

B. Are inherited from both parents 

C May be easily recognized in the tamer 

7 Dominant genes 

A- Can be easily recogni/ed m the attected individual 
B Bring out the recessive genes 
C Are not miportant m the occurrence of geneta 
diseases and disorders 



8 Match the racial grtmps which are most likely t(^ have 
the indicated condituins 



A Sickle cell anemia 

B Diabetes 

C Cystic fibrosis 

D Tay-Sach^ disease 

E Down's syndriime 

F Thalasser .a 



(1) Blacks 

(2) Caucasians 

(3) Jews 

(4) Mediterraneans 

(5) Native Americans 

(6) Chicanos 

(7) All of the above 



^ Cystic fibrosis causes 

A Lung problems 

B Obesity 

C Digestive problems 

D Ringing in the ears 

E. All oi these 

F None of these 

10 Sickle cell anemia is a recessi\t» genetic dist)rder 

A True 
B f-alse 

i i A person who has diabetes 

A Needs to have regular meals, snacks, and exercise 

B- Should stay indoors at all times 

C- Needs to eat extra sugar with meals 

12 Tay-Sachs disease cannot be diagnosed before the 
teenage years 

A. True 
B False 

13 To obtain information about genetic disease, which 
of the following resources could be used^ 

A. Local school board 

B. Welfare department 

C. National Cystic Fibrosis Foundation 

D. National Foundation/March of Dimes 

E. Local library 

14 Genetic diseases. 

A Are the subject of increasing amouj ^s of research 
B Can cause great economic stress on affected 
fapihes 

C Can influence the development of a positive 
self-image of an affected child 

15 Genetic engineering is a new field of study a id can 
be both a promise and a threat for the future 

A True 
B False 

Answers on next page 
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Answers 




I 


B 




2 


A 




3 


A, B, C, D, H 




4 


A 




5 


B. C 




6 


B 




7 


A 




8 


A Sickle cell anemia 


(1) BUks 




B Diabetes 


(7) All of the above 




C Cystic fibrosis 


(2) Caucasians 




D Tay-Sachs disease 


(3) jews 




E Down's syndrome 


(7) All of the above 




F Thalas>emia 


(4) Mediterraneans 


9 


A, C 




10 


A 




11 


A 




12 


B 




13 


C, D. L 




14 


A. B \ 




13 


A 
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